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PREFACE. 



Tms work has been prepared to follow the " First Steps in 
Numbers " by D. P. Colbum and G. A. Walton, and is designed 
to give the student in it so complete a mastery over the elemen- 
tary operations on numbers, as shall enable him to add, subtract, 
multiply, or divide, any numbers whatever, with ease, accuracy 
and rapidity. It is also designed to give him such thorough 
mental training as shall enable him to solve any arithmetical 
problem that may arise in practical life, and fit him to pursue 
advantageously the higher departments of arithmetic, or the 
other mathematical studies. 

It was originally commenced in connection with Mr. Geo. A. 
Walton, my associate i^ a former work, but, by a subsequent 
arrangement, I assumed the authorship and entire direction of 
it, retaining however the privilege of using the materials that 
had been contributed by him. Many of the practical examples 
were furnished by Mr. Walton, to whom I am also indebted for 
many suggestions, and for assistance in revising and preparing 
the manuscript for the press. 

To no one am I so much indebted for any valuable arithmet- 
ical ideas which I may possess, as to my former teacher, 
N. Tillinghast, Esq., Principal of the Bridge water State Normal 
School. Those who best know him, will best understand how 
great that indebtedness must be. 

The plan and arrangement of tiiis treatise are, however, 
entirely original with me, and for its defects, I alone must be 
held responsible. 

DikNA P. COLBUBN, 

Bedham, Mass., Nov., 1861. 



EXPLANATION OF SIGNS. 



There are many characters used to indicate arithmetical 
operations, amon^ which are the following : — 

=s The sign of equality, called equals or is equal to, signifies 
that the quantities betwectu which it is placed are in value equal 
to each other. 

-f- The sign of addition, criled fdus or and, signifies that the 
numbers between which it is placed are to be added together. 
Thus 7 -^ 4 = 11 means that 7 added to 4 are equal toll. 
It may be read either 7 plus 4 equals 11, or 7 and 4 are 11. 

— The sign of subtraction, called minus or less, signifies that 
the number following it is to be subtracted. Thus 9 — 6 means 
that 6 is to be subtracted from 9, and may be read 9 minus 6, 
or 9 less 6. 

X The sign of multiplication, called times, or mudtiplied by, 
signifies that the quantities between which it is placed are to 
be multiplied together. 7x6 means that 7 and 6 are to be 
multiplied together, and may be read either as 7 times 6, or 7 
multiplied by 6. 

-7- The sign of division, called divided by, signifies that the 
quantity preceding it is to be divided by that which follows it. 
12 H- o means that- 12 is to be divided by 3. It may be read 
as 12 divided by 3. 

The parenthesis ( ) is used to enclose several quantities con- 
nected by the preceding signs, and to show that the result of the 
operations indicated within the parenthesis is to be regarded as 
the quantity affected by the signs preceding or following the 
parenthesis. Thus 6 X (^ 4- 4) signifies that 6 times the sum 
of 2 and 4 is to be obtained. Written without the parenthesis, 
-thus, 6X^4"^*^^ would mean that to 6 times 2, 4 is to be 
added. 

The vinculum, a straight line drawn- above the written figures 
and signs, is often used in place of the parenthesis, and has the 

same use. Thus 6 X 2 -^ 4 has the same meaning as 6 X 
(2 + 4). ^ 
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In this work the comma is used in connection with the above 
signs, to show that the result of aU the indicated operations pre- 
ceding it is to be considered in connection w^ith the signs follow- 
ing it. . 

6x8,-^4, X34-7X 2, signifies that 6 times 8, or 48, 
is to be divided by 4 ; that this result, 12, is to be multiplied by 
3, and that to 36, the result thus obtained, 7 times 2, or 14, is to 
be added. The final result is therefore 50. 

6X8,-^4X3 +7x2, signifies that 6 times 8 is to be 
divided by 4 times 3, and that 7 times 2 is to be added to this 
quotient. The result is therefore 18. 

6 X 8, -H 4 , X 3 -f7 , X 2, signifies that 6 times 8 is to be 
divided by 4, and this quotient multiplied by 3 ; that 7 is to be 
added to this result, and that the sum thus obtained is to be 
multiplied by 2. The final result is therefore 86. 

We have also used commas in connection with figures and 
signs to indicate ellipses. For instance, in explaining the addi- 
tion of 7 + 8 + 3 + 9, we have written 8 + 7 = 15, + 3 
s= 18, -|- 9 ^ 27, as a convenient way of expressing that 8 
.* - = 15, that 15 + 3 = 18, and that 18 + 9 = 27. 
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DECIMAL SYSTEM OF NUMBEP 



SECTION I. 

A. 1. 10 -)- 10 = 2 tens, called twenty, 

2. 2 tens -|- 10 ^ 3 tens, called THntTr, 

3. 3 tens -|- 10 = 4 tens, called forty, 

4. 4 tens -|- 10 ^ 6 tens, called fifty, 

5. 5 tens -|- 10 = 6 tens, called sdcty, 

6. 6 tens -}- 10 ^ 7 tens, called seventy, 

7. 7 tens^ -f- 10 = 8 tens, called eighty, 

8. 8 tens -}- 10 = 9 tens, called ninety, 



written 20. 
written 30. 
written 40. 
written 50. 
written 60. 
written 70. 
written 80. 
written 90. 



9. 9 tens -|- 10 = 10 tens, called one hundred, written 100. 

Note. The period at the right of the above written numbers (20., 
30., 40., &c.), is called the decimal paint , and is used to denote the 
place of ones, or units. The first place at the left of the decimal 
point is the place of units, the second place is that of tens, and the 
third, that of hundreds. When the decimal point is omitted, it is 
understood to belong at the right of the figures representing the 
number. 



B. 1. What do we call 8 tens ? 9 tens ? 6 tens ? 7 tens ? 
4 tens ? 2 tens ? 5 tens ? 3 tens ? 10 tens ? 

2. How is twenty written by figures ? Sixty ? Forty ? Ninety ? 
Eighty ? Thirty ? Fifty ? Seventy ? One hundred ? 

3. How many tens in 50? 80? 20? 901 WS% ^^\ '^\^^\ 
40? W? 
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C« 1. 4 tens -[- 4 tens =» how many tens ? Galled what? 
How many then are 40 -{- 40 ? 

2. 7 tens -{* 2 tens as how many tens ? Called what? How 
many then are 70 + 20 ? 

3. 5 tens -{- 3 tens =s how many tens ? Galled what? How 
many then are 60 -f- 30 ? 

Let the pupil now read the following, supplying appropriate 
numbeis in place of the stars. 

4. 2 tens + 6 tens = * tens, or * units ; then 20 + 50=* 
6. 4 tens -}- ^ tens = * tens,- or * units ; then 40 -{- 50 = * 

6. 3 tens + 6 tens = * tens, or * units ; then 30 + 60 = * 

7. 2 tens + 2 tens = * tens, or * units ; then 20 + 20 = * 

8. 3 tens -j- 7 tens = * tens, or * units ; ^en 30 + 70=* 

9. 3 tens + 3 tens =:* teds, or * units ; then 30 + 30=* 

10. 6 tens + 4 tens = * tens, or * units ; then 60 + 40 = * 

11. 2 tens + 3 tens + 4 tens s= * tens, or * units ; then 
20 + 30 + 40==*. 

12. 6 tens + 2 tens + 3 tens ss * tens, or * units ; then 
60 + 20 + 30 = *. 

13. 3 tens + 2 tens + d tens s=s * tens, or * units ; then 
30 + 20 + 30=*. 

14. 5 tens + 1 ten + 2 tens ss * tens, or * units ; then 
60+10 + 20=*. 

16. 2 tens +1 ten + 3 tens =s * tens, or * units ; then 
20 + 10 + 30=*=*. 

]!• 1. 9 tens — 6 tens ss how many tens? How many 
units? 90 — 60? 

2. 7 tens — 3 teiis s±s how iMhy f^ns ? How many units ? 
70—30? 

3. 6 tens — 4 tens sa how many tens ? How many units ? 
50 — 40? 

Read the following, suppljring the proper numbers in place 
of the stars. 

4. 8 tens — 5ten8xis*tens^or*units; then 80 — 50=s=*. 

6. 9 tens — 7 tens = * tens, or * units ; then 90 — * 70 =*, 

6. 6 tens — 3 tens ss * tens, or * units ; then 60 — 30=*. 
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7. 10 tens — 2 tens r= * tens, or * units ; then 100 — 20=r*. 

8. 7tens — 6 tens = * tens, or * units ; then 70 — 50=*. 

9. 8tens — 4 tens = * tens, or * units ; then 80 — 403=*. 
10. 10 tens — 6 tens = * tens, or * units ; then 100 — 60=*. 
11. 10 tens — 3 tens — 4 tens, = * tens * units ; then 100 

— 30 — 40==*. 

12. 6 tens — 3 tens —2 tens»s= * tens * units; then 60 

— 30 — 20 = *. 

13. 8 tens — 3 tens — 3 tens, = * tens * units ; then 80 
_30 — 30 = *. 

14. 9 tens — 2 tens — 2 tens, = * tens * units ; then 90 

— 20 — 20=*. 

15. 10 tens — 5 tens — 4 tens, = * tens * units ; then 100 
fin A(\ * 



«.50 — 40=*. 



E. 1. 30 + 50? Solution, 30 -f 60 = 3 tens -f- 5 tens = 
8 tens, or 80. Ans. 

2. 40 + 50? 30 + 70? 40 + 20? 60 + 10? 

3. 20 + 70? 50 + 20 + 20? 30 + 20+10+40? 

4. 10 + 20 + 30 + 30? 20 + 40+20+10? 30 + 20 
+ 10 + 20 + 20? 

5. 30 + 30 + 20? 10 + 20 + 50 + 20? 10 + 30 + 60? 

6. 10 + 10 + 80? 10 + 60 + 20? 20 + 20 + 20 + 30? 

Note. The solutions in the above examples, and also in the follow- 
ing, should be omitted as soon as the pupil has become so fiimiliar with 
the operation as to answer the questions promptly, when the results 
simply of the successiTe combinations should be given ; as in the 
foUowing example. 20 + 20 + 30 + 30? 20, 40, 60, 90, Ans. 

F. 1. 90 — 60? Solution, 90 — 60 = 9 tens — 6 tens ss 
3 tens, or 30. Ans. 

2. 80 — 50? 60 — 30? 90 — 20? 50—10 — 20? 

3. 70 — 40 — 20? 100 — 30—10? 20 + 40 + 40 — 60? 
4 50 + 40-^30-40 + 60? 80 — 30 -f 10 + 40 — 70? 

5. 100 — 10—10 — 30 + 20 — 50 — 10? 10 + 10 + 10 
+ 40+10 — 40 — 20 — 10? 

6. 90—60 + 20 — 10 + 60 — 20? 30 + 30 + 30 — 40 
— 40 + 30 + 30+30 — 40? 

2 



14 THE DECIMAL SYSTEM OF NUMBERS. 

7. 30 + 40 — 204-50 — 70-^20? 80 — 40 — 20+70 
+ 10 — 30 ? 

8. 100 — 20 — 20 — 20 — 20? 90 — 20 — 20 — 20 — 20? 

9. 30 + 30 + 30 + 10 — 40 — 40 + 30 ? 50 + 40 — 
30 — 20 — 10 + 20 ? 

10. 70 — 20 + 40 — 60 — 20 + 70? 50+30 — 10 — 
60 + 50 + 20? 

Cr« 1. Mr. Phillips expended 40 dollars on an acre of pota- 
toes, 30 dollars on one acre of corn, and 20 dollars on a half 
acre of corn. How much did he expend on all? How n)uch 
more on the corn than on the potatoes ? How much more on 
the potatoes than on the one acre of corn ? 

2. A bushel of potatoes weighs 40 pounds, a bushel of wheat 
weighs 60 pounds. What is the weight of both ? How many 
more pounds of power would a person have to employ to lift a 
bushel of wheat, than to lift a bushel of potatoes ? 

3. James carried a bushel of beans and a bushel of potatoes 
to Mrs. Goss. What was the weight of his load, allowing the 
weight of beans and wheat to be equal ? 

4. A horse ate 10 pounds of hay from a truss weighing 60 
pounds, and a yoke of oxen ate 30 pounds from the same truss. 
How many pounds were eaten ? How many were left ? 

5. Esquire Jones bought for his farm a plough-horse worth 
50 dollars, a plough worth 10 dollars, and an ox cart worth 20 
dollars. What was the value of all? How much more was 
the horse worth than the plough? Than the cart? Than the 
plough and cart together? He afterwards bought a carriage- 
horse for 100 dollars. How much more did he pay for it than 
for his plough-horse ? How much more than for his plough- 
horse, plough, and cart? He sold his plough-horse at a cattle- 
show for 60 dollars, and paid 40 dollars of what he received, for 
a yoke of steers, and the rest for a cow." How much did he 
pay for the cow? How much money did he gain upon his 
norse ? 

6. Mr. Tyler had in his farm 10 acres of wheat, 10 of rye, 
10 of corn, and 50 of pasturage. How many acres had he in 
all ? How many more acres lof pasturage had he than of wheat, 
rye, and corn ? He exchanged his wheat-field for 20 acres of 
woodland. How many acres had he then in his farm ? What 
was the difference between the number of acres in his piece of 
woodland, and the number of those in his rye and corn fields 
taken together ? 40 acres of his pasturage, and 10 of his wood- 
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land, were enclosed by a stone wall, and the rest of his land by 
cedar fences. How many acres were fenced with cedar ? He 
kept 10 cows in one pasture, and 20 in another, and 10 calves in 
a third. Beside these, he had, reckoning his horses, oxen, pigs 
and sheep, 20 quadrupeds,"^ and he had 30 hens, and 60 chick- 
ens. How many quadrupeds had he ? How many bipeds ? t 
How many more bipeds than quadrupeds ? 

7. Mr. Smith had in his orchard 30 apple-trees, 40 peach- 
trees, 20 plum-trees, and 10 pear-tre^s. How many trees had 
he in all ? During a severe winter, 20 of his peach-trees and 10 
of his plum-trees were destroyed. How many trees had he left ? 
The next fall he sold 60 bushels of peaches, and 30 of pears, at 
a dollar a bushel. What did he receive for the whole ? He 
gathered 40 barrels of baldwins, 10 of Roxbury russets, 30 of 
greenings, and 20 of pippins. How many barrels of apples did he 
gather? He reserved 3 barrels of baldwins, 1 of russets, 3 of ^ 
greenings, and 3 of pippins ; the rest he sold. How many did 
he reserve ? How many did he sell ? 

8. Mr. Wilson went a journey of 100 miles in a carriage. 
The first day he rode 30 miles, and the second day 40. How 
many more miles had he to ride ? On his return he rode 40 
miles the first day. How much further had he to ride ? He 
met 50 carriages on his outward journey, and 40 on his return. 
How many did he meet in going and returning ? How many 
more in going than in returning ? 

9. A farmer, who owned 90 sheep, kept 40 in one pasture, 
30 in another, and. the rest in another. How many did he keep 
in the last pasture ? He drove 10 sheep from the second pasture 
into the first, and the rest of those in the second pasture he drove 
into the third. . How many were there in the first pasture ? In 
the third ? How many more were there in the first pasture than 
in the third ? If he should now drive into the second pasture 
30 sheep from the first pasture, and 20 from the third, how many 
would there be in each pasture ? 

10. Sarah found 20 walnuts under one tree, and 30 under 
another, while Lydia found 30 under one tree, and 20 under 
another. How many did each find ? did both ? Sarah gave 20 
nuts to Jane, and Lydia gave her 10. How many did both give 
her? How many had each left? How many did the three girls 
together have ? Sarah gave 10 nuts to Fanny, Lydia gave 20, 
and Jane gave 10. How many did all give her ? How many did 
each have left ? How many nuts did the four girls together have ? 

* A quadruped is an animal having four feet, 
t A biped is an animal having two feet 
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SECTION II. 
A. 

1. 2 tens + 1 unit = 20 + 1» or twenty-one, written 21. 

2. 2 tens -j- 2 units ^ 20 -j- 2, or twenty-two, written 22. 

3. 2 tens -j- 3 units = 20 -|- 3, or twenty-thkee, written 23. 

4. 2 tens -j- 4 units = 20 + 4, or twbnty-foub, written 24. 

5. 2 tens -j- 5 units = 20 -^ By ot twenty-fhtk, written 25. 

6. 2 tens -f- 6 units = 20 -f- 6» o' twenty-six, written 26. 

7. 2 tens -}- 7 units = 20 -j- 7, or twenty-seven, written 27. 

8. 2 tens + 8 units = 20 -j- 8, or twenty-eight, written 28. 

9. 2 tens -j- 9 units = 20 -j- 9» or twenty-nine, written 29. 

10. 3 tens+ 1 unit = 30 -|- 1, or thirty-one, written 31. 

11. 3 tens -|- 7 units = 30 -j- 7, or thirty-seven, written 37. 

12. 4 tens -j- 7 units = 40 + 7, or forty-seven, written 47. 

13. 6 tens + 8 units = 60 -j- 8, or sixty-eight, written 68, 

14. 7 tens -j- 3 units :^ 70 -(- 3, or seventy-three, written 73, 

15. 8 tens -\- 9 units = 80 + 9, or eighty-nine, written 89. 

16. 5 tens -|- 6 units = 50 + 6, or fifty-six, . written 56. 

17. 9 tens -|- 5 units = 90 + 5, or ninety-five, written 95. 

B. 1. What do we caU 70 + 8? 30 + 7? 90 + 9? 
2.50+1? 40 + 9? 80 + 6? 70 -f 3? 60 + 7? 

3. 30 + 7? 50 + 9? 20 + 5? 60 -f 2? 70 + 7? 

4. What do we call 5 tens and 8 units ? 

5. 6 tens and 3 units ? 8 tens and 4 units ? 

6. 9 tens and 9 units ? 3 tens and 9 units ? 

7. 7 tens and 1 unit ? 6 tens and 7 units ? 

8. 8 tens and 7 units ? 9 tens and 4 units ? 

9. 3 tens and 3 units ? 5 tens and units ? 

10. How will each of the ahove values be represented by 
figures ? 

C. 1. What number will be represented by 7 written in the 
tens' and 5 in the units' place ? 

2. By 6 in the tens' and 4 in the units' ? 
S. By 8 in the tens' and 9 in the unita* \ 
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4. By 5 in the tens' and 7 in the units* ? 

5. By 9 in the tens' and in the units' ? 

6. By 8 in the tens' and 3 in the units' ? 

7. By in the tens' and 9 in the units' ? 

8. By 8 in the tens' and 8 in the units' ? 

9. By 5 in the tens' and in the units' ? 

10. How many tens and units in 64? 

11. In 73? in 85? in 97? in 60? in 15? 

12. In 03? in 07? in 82? in 80 ? in 30 ? 

13. In 09? in 05? in 50? in 04? in 40? 

14. In 24? in 42? in 75? in 57? in 49? 

15. In 94? in 83? in 67 ? in 76? in 99? 

B. 1. 4 + 2 + 2? 40 + 20 + 20? 14 + 2 + 2? 

2. 24 + 2 + 2? 34 + 2 + 2? 64 + 2 + 2? 

3. 94 + 2 + 2? 4 + 22 + 2? 4 + 52 + 2? 

4. 4 + 72 + 2? 4 + 2 + 92? 4 + 2 + 42? 

5. 2 + 5 + 2? 20 + 50 + 20? 12 + 5 + 2? 

6. 22 + 5 + 2? 92 + 5 + 2? 2 + 35 + 2? 

7. 2 + 65 + 2? 2 + 5 + 72? 2 + 5+12? 
a 3 + 4 + 3? 30 + 40 + 30? 13 + 4 + 3? 

9. 23 + 4+3 + 3 + 4 + 3 + 3 + 4 + 3 + 3 + 4 
+ 3 + 3 + 4 + 3 + 3 + 4 + 3? 

10. 2 + 3 + 5 + 2 + 3 + 5 + 30 + 2 + 3 + 5 + 2 
+ 3 + 5 + 10 + 2 + 3 + 5? 

11. 4 + 5 + 1 + 4 + 5 + 1+4 + 5 + 1 + 4 + 6 + 
1 + 50 + 4 + 5+ 1? 

12. 2 + 5 + 3 + 20 + 2 + 5 + 3 + 2 + 5 + 3 + 2 + 
5 + 3 + 2 + 5 + 3 + 2? 

13. 3+4 + 3 + 2 + 5 + 3 + 3 + 4+3 + 2 + 5 + 
3 + 40 + 3 + 4 + 3 + 2 + 5? 

14. 2 + 3 + 3 + 2 + 4+6 + 5 + 5 + 7 + 3 + 2 + 
1 + 3 + 1+2+1 + 3 + 7 + 4 + 2? 

15. 23 + 2 + 5 + 4 + 4 + 2+7 + 3 + 2 + 1+5 + 
2+1+9+10 + 2 + 7? 

E. 1. 9^3 — 4^? 90 — 30— 40 'i AQ— ^ — ^^ 
2^ 
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2. 29_3 — 4? 69 — 3 — 4? 89-^3 — 4? 

3. 99 — 3—4? 79 — 3 — 4? 39 — 3 — 4? 

4 8 — 3 — 2? 80 — 30 — 20? 18 — 3 — 2? 
6. 38 — 3 — 2? 98 — 3 — 2? 58—3 — 2? 

6. 10 — 2 — 5 — 3? 100 — 20 — 50 — 30? 

7. 20 — 2—5 — 3? 40 — 2 — 5 — 3? 

8. 100 — 2 — 5—3 — 2 — 5 — 3 — 2 — 5 — 3? 

9. 10 — 3 — 4 — 3? 100 — 30 — 40 — 30? 

10. 60—3—4 — 3 — 3 — 4— 3 — 2 — 5—3—3 — 
4 — 3 — 2? 

11. 10 — 2 — 6 — 2? 

12. 100—2 — 6 — 2—2—6—2 — 3 — 4 — 3 — 2— 
5_3 — 2 — 6 — 2 — 3 — 4 — 3 — 2 — 6? 

13. 8^—5 — 3? 

14 98 — 5—3 — 2 — 6 — 3—2—6 — 2—3—4— 
3 — 2 — 5 — 3 — 3? 

15. 10—7-1-2? 

16. 50 — 7—1 — 2 — 7—1 — 2—7 — 3 — 6—5 — 
4—2 — 4? 

p. 1. 5.-I-4+8 + 3 + 64-4.+ 40 + 3 + 5— 8 — 

3 — 2 — 6 — 7 + 4 + 3 + 8. — 2? 

2. 24 + 6 + 8 — 3 + 5 — 7-3 + 20 — 6-2 + 8 + 
7 + 3 — 2 — 5 — 3 + 20? 

3. 19+1 -[-5 + 4 — 8 + 9 + 20— 10 + 3 + 7 + 2 
+ 8—30 + 7 + 3 + 50—20? 

4 87 — 3 — 4 — 6 — 4 — 30 + 2 + 5—6 + 9 + 10 

— 3 — 5 + 8 + 20 — 6? 

5. 70 + 3 + 7 + 5 + 5 + 9 + 1 — 30 — 20 — 6—2 

— 2 — 2 — 8 — 1 — 3 — 3 — 3 — 3 — 3 — 3 ? 

6. 53 + 3 + 4+10 — 3 — 2 — 4+1 + 8 + 30—6 

— 5 — 7 — 3 — 2 — 6 — 2 — 3 — 7 — 4? 

7. 19 + 1 + 50— 20 + 6 + 4+7 + 3 + 2 + 84-1 
+ 9 — 6 — 4— 1—9 — 3 — 7 — 2 — 8 + 5? 

G. 1. In a primary school 30 pupils occupied the first row 
of ehaiTB, SO the Mcond row, and 9 the third. How many 
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wem there, in all ? How many more were there in the first row 
than in the second ? than in the third ? How many more in 
the first and second than in the third ? 

2. In a certain school, 12 pupils were in the first class, 8 in 
the second, 20 in the third) and 9 in the fourth. How many 
belonged to the school? How many more were in the third 
class than in each of the others ? 

3* The pupils of a certain school, having contributed the sum 
of 20 dollars towards improving ^eir school library, received 3 
dollars from Mr. Jenks, 7 dollars from Mr. Jones, and 20 dollars 
from a wealthy gentleman of Boston. Mr. Gross gave 3 dollars' 
worth of hooks, Mr. Thompson 7 dollars' worth, Mr. Jenkins 2 
dollars' worth, Mr. Fletcher 4 dollars' worth, Mrs. Brown 3 
dollars' worth, and Mr. Williams 1 dollar's worth, after which 
Mrs. Hale gave 6 dollars in cash, and Mr. Stearns 4 dollars. 
What was the value of the books and money? What was the 
value of the books alone? How much money had they to< 
expend for books after reserving 9 dollars for a book-case ? 

4 James "Homer, Samuel Gapen, and Robert Greene» for 
disturbing the good order of a school, were fined as^ follows : — 
Homer 30 dollars, Gapen 30 doUars, Greene 20 dollars^ What 
was the amount of their fines? James Homer's father wished 
to pay his son's fine, but as he had but 10 doUars in ready 
money, he sold his great coat for 8 dollars, his best hat for 2 
dollars, and borrowed the rest from his employer, r How many 
dollars did he borrow ? Gapen and Greene, from inability to 
pay, would have been sent to the county jail, Gapen for 40 days 
and Greene for 30, had not their teacher paid their fines. How 
many days would have been lost by both had they been im- 
prisoned? In order to obtain money to repay the teacher, 
Samuel worked 30 days for 14 dollars, 10 days for 4 dollars, 6 
days for 2 dollars, 4 days for 3 dollars, 7 days for 4 dollars, 3 
days for 1 dollar, and 7 days for the remainder. How many 
days did he have to labor ? How many dollars did he receive 
for the last 7 days' labor ? For the same purpose Robert worked 
15 days for 5 dollars, 5 days for 2 dollars, 7 days for 3 dollars, 
3 days for 1 dollar, 8 days for 3 dollars, 2 days for 1 dollar, and 
10 days for the remainder of the debt^ How many days did 
he have to labor ? How many dollars did he receive mr the 
last 10 days' labor ? 

5. In a high school there were 11 errors in spelling, sacrifice, 
9 in privilege, 5 in chimneysi 4 in inflammatory, 1 in amphi- 
theatre, 3 in wholly, 7 in fiery, 6 in coercion, 4 in believe, 2 in 
divide, 1 in benefit, 7 in sacrilegious, 4 uv^i«l«rt%ii>% \fiw^\vsv- 
ph. How many erron were commUt^ \ 
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6. The following numbers were given in school to be added : 

2. 3, 6, 7, 3, 1, 8, 1, 1, 4, 5, 3, 3, 4, 8, 2, 6, 3, 1, 7, 3, 1, 8, 1, 

3, 2, 1. 20 pupils gave 95 for the sum, 30 gave 96, 3 gave 98, 
4 gave 86, 3 gave 92, and the rest of the scholars, 20 in num- 
ber, gave no answer. How many were wrong, reckoning as 
wrong those who gave no answer ? How many scholars were 
there in the school ? 

7. A trader bought some molasses for 20 dollars, some sugar 
for 10 dollars, son\e butter for 6 dollars, some cheese for 4 dol- 
lars, some flour for 30 dollars, and then had 5 dollars left. How 
many dollars did he have at first ? He sold 7 gallons of molas- 
ses to one man, 3 to another, 5 to another, 5 to another, 10 to 
another, 2 to another, 7 to another, 1 to another, 3 to another, 
7 to another, 1 to another, 9 to another, 20 to another, and 4 to 
another. How many gallons of molasses did he sell ? He spld 
at one time 17 pounds of sugar, at another 3 pounds, at another 
4 pounds, at another 4 pounds, at another 2 pounds, at another 

1 pound, at another 9 pounds, at another 20 pounds, at 'another 

2 pounds, at another 3 pounds, at another 3 pounds, at another 
2 pounds, and at another 3 pounds, which was all that he had. 
How many pounds of sugar had he ? The butter which he 
bought weighed just 35 pounds ; he gave away 5 pounds of it, 
sold 20 pounds, and kept the remainder for his own use. How 
much did he keep for his own use ? He sold 6 pounds of 
cheese to one man, 7 to another, 7 to another, 1 to another, 3 
to another, 4 to another, 2 to another, 6 to another, 4 to another, 
and had 6 pounds left. How many pounds of cheese did he 
have at first ? 

8. Sarah has 4 picture books, Jane has 6, Abby has 8, Susan 
has 2, and Mary has 5. How many have they all ? In one of 
Sarah's books there are 10 pictures, in another 5, in another 5, 
and in another 7. How many are there in all Sarah's books ? 
In one of Abby's books are 20 pictures, in another 5, in another 
2, in another 3, in another 10, in another 7, in another 3, and 
in another 4. How many in all Abby's books? Susan has 20 
pictures in both her books, and Mary 30 pictures in all hers. 
How many have Susan and Mary together ? 

9. Daniel Parker bought a larg'^ lot of wood at auction, 
which he chopped himself. The first week he chopped 12 
cords, the second 5, the third only 3, the fourth 8, the fifth 2, 
and the sixth 10. How many cords did he chop in all ? The 
second week he sold 5 cords of wood, the third 7, the fourth 8, 
the fifth 0, and the sixth 9. How many cords did he sell ? 
Hofv many cords remained unsold at the close of each week ? 
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10. A party went to a sleigh-ride. First there were 20 per* 
sons in a large four-horse sleigh, then 2 persons in one single 
sleigh, 4 in another, 2 in another, 2 in another, and 3 in another, 
then 7 in a double sleigh, 20 in a four-horse sleigh, and 30 in a 
six-horse sleigh. How many were there in the party? On 
reaching a fork in the road, tne six-horse sleigh and the 2 four- 
horse sleighs took the right hand road, while the others took 
the left. How many persons took the right hand road ? How 
many the left ? 

11. Mr. Hubbard went ouVto pay some debts that he owed, and 
collect some money that was due to him, taking 30 dollars with 
him. He paid 7 dollars to a shoemaker, 3 dollars to a laborer, 
and 5 dollars to a hatter : he then received 5 dollars from Mr. 
Golding, 30 dollars from Mr. Tubbs, 8 dollars from Mr. Evans, 
2 dollars from Mr. Foster, 6 dollars from Mr. Crocker, and 3 
dollars from Mr. Stone : after which he paid Mr. Guild 8 dol- 
lars for horse-hire, and 1 dollar for omnibus tickets, and Dr. 
Howe 7 dollars for services as a physician. How much money 
did he have left? 

12. A boy once stood on Charlestown bridge, to see how 
many persons would ride over in half an hour. 16 persons 
passed in an omnibus, 4 in a covered wagon, 2 in a chaise, 2 in 
an open wagon, 2 in a rockaway, 3 on horseback, 1 in a gig, 4 
in a cab, 6 in a hack, 9 in an omnibus, 1 on a loaded wagon, 8 
in a stage coach, 2 in a chaise, and 7 in an omnibus. How 
many rode over in all ? 

13. Eliphalet and Timothy played " odd or even " together, 
beginning their games with 20 grains of com apiece. The first 
trial Eliphalet won 3 grains from Timothy, the second 4, and 
the third 3; the fourth Timothy won 8, the fifth 2, and the 
sixth 3 ; the seventh Elif^alet won 3, and the eighth 9 ; the 
ninth Timothy won 7, the tenth 2, the eleventh 5, and the 
twelfth 4. How many grains did each boy have after the first 
trial ? after the second ? third ? fourth ? fifth ? sixth ? seventh ? 
eighth? ninth? tenth? eleventh? twelfth? 

14. Waldo was marked for his conduct and recitations in 
school during 4 weeks as follows, viz.: — On Monday of the 
first week, he received 6 merit-marks, on Tuesday 8, on 
Wednesday 6, on Thursday 7, but on Friday he lost 4 by his 
bad conduct, and school did not keep on Saturday. On Monday , 
of the second week he received 7, and on Tuesday 8; on 
Wednesday he lost 4, and on Thursday 3 ; but on Friday he 
received 9. On Monday of the third week he lost 6^ and on 
Tuesday 3; on Wednesa&y he received 4, ou TWi^^vj ^^^^A 
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on Friday 8. On Monday of the fourth week he lost 3; on 
Tuesday he received 5, on Wednesday 6, on Thursday 4, and 
on Friday "9. How many merit-marks did he have at the end 
of the four weeks ? How many had he lost in the time ? 



SECTION III. 



A. 1. 40+10 + 7? 10 + 7 + 40? 17 + 40? 40+17? 

2. 80+10 + 7? 10 + 7 + 80? 17+80? 80+17? 

3. 20+10 + 7? 10+7 + 20? 17 + 20? 20+17? 

4. 30 + 17? 40+17? 50+17? 60+17? 70 + 17? 

5. 20+10 + 5? 10 + 5 + 20? 15 + 20? 20 + 15? 

6. 30+10 + 5? 10 + 5 + 30? 15 + 30? 30 + 15? 

7. 50+15? 80+15? 15 + 50? 40+15? 70+15? 
a 60+10 + 9? 10 + 9 + 60? 19 + 60? 60+19? 
9. 40+10 + 9? 9+10 + 40? 19 + 40? 40 + 19? 

10. 20 + 19? 70 + 19? 19 + 30? 10 + 19? 80+19? 

11. 30+14? 60 + 14? 50+13?^ 40 + 18? 16 + 70? 

12. 40 + 12? 10 + 11? 60+11?' 30 + 11? 10+12? 

13. 70 + 11? 13 + 60? 18 + 20? 40 + 14? 50 + 14? 

14. 20+17 + 3+17+3 + 17? 

15. 40 + 19 + 1 + 19 + 1 + 14 + 6 ? 

16. 60 + 11+6 + 3+11 + 6 + 3 — 30 + 11+6? 

17. 80 + 16 — 3 — 3—50 + 16 + 4+16? 

18. 10 + 14 + 6 + 14 — 4+14 — 4 + 14 + 2? 

19. 20 + 13 + 7 + 13 + 7+13 — 3 + 13 — 3 + 13? 

20. 50 + 18 — 8+12 + 8+16 — 3 + 4 — 7 — 20? 

21. 30+11 + 9+11 — 1 + 12 — 2 + 17 + 3 + 8? 

B. 1. 7+8 + 20? 20 + 7 + 8? 27+8? 8 + 27? 

2. 7+8 + 40? 40 + 7 + 8? 47 + 8? 8 + 47? 

3. 7 + 8 + 60? 60 + 7 + 8? 67 + 8? 

4. 77 + 8? 8 + 77? 87 + 8? 37 + 8? 57 + 8? 

5. 6+6 + 20? 20 + 6 + 6? 26 + 6? 6 + 26? 

6. 6 + 6 + 80? 80 + 6 + 6? 86 + 6? 6 + 86? 

7. 36 + 6? 56 + 6? 46 + 6? 6 + 62? 6 + 72? 
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8. 9 + 8 + 20? 20 + 9 + 8? 29 + 8? 8 + 29? 

9. 69 + 8? 89 + 8? 69 + 8? 8+19? 8 + 39? 

10. 6 + 8? 26 + 8? 76 + 8? 65 + 8? 36 + 8? 

11. 8+85?. 8 + 55? 8+15? 46 + 8? 85 + 8? 

12. 7 + 4? 17 + 4? 87 + 4? 4 + 27? 4 + 67? 

13. 4+37? 77 + 4? 67 + 4? 4 + 47? 47 + 4? 

14. 8 + 7? 5 + 6? 8 + 7 + 6? 18 + 7 + 6? 
16. ^+7 + 6? 8 + 37 + 6? 8 + 67 + 6? 

16. 9 + 9? 8 + 4? 9 + 9 + 4? 19 + 9 + 4? 

17. 29 + 9 + 4? 79 + 9 + 4? 49 + 9 + 4? 

18. 9 + 49 + 4? 9 + 69 + 4? 9 + 59 + 4? 

19. 5 + 8? 3 + 9? 6 + 8 + 9? 15 + 8 + 9? 
20.5+18 + 9? 6 + 68+9? 5 + 38 + 9? 

21. 5 + 48 + 9? 75 + 8 + 9? 65 + 8 + 9? 

22. 6 + 7? 3 + 6? 9 + 5? 6 + 7 + 6 + 6? 

23. 16 + 7 + 6 + 6? 46 + 7 + 6 + 6? 

24. 6 + 47 + 6 + 6? 6 + 27 + 6 + 5? 

25. 6 + 57 + 6 + 5? 66 + 7 + 6 + 6? 
26.3 + 8? 1+6? 7 + 7? 3+8 + 6+7? 

27. 13 + 8 + 6+7? 43 + 8 + 6 + 7? 

28. 73 + 8 + 6 + 7? 23 + 8 + 6+7? 

29. 3 + 28 + 6 + 7? 3 + 58 + 6 + 7? 

30. 9 + 5? 4 + 6? 4 + 7? 9 + 5 + 6 + 4 + 7? 

31. 49 + 5 + 6 + 4 + 7? 39 + 6 + 6 + 4 + 7? 

32. 69 + 5 + 6 + 4 + 7? 9 + 65 + 6 + 4 + 7? 

33. 9_|-25 + 6 + 4 + 7? 9 + 36 + 6 + 4 + 7? 

34. 8 + 8? 6 + 7? 3 + 9? 8 + 8 + 7 + 9? 

35. 18 + 8 + 7 + 9? 58 + 8+7 + 9? 

36. 28 + 8 + 7 + 9? 48 + 8 + 7 + 9? 

37. 68 + 8 + 7 + 9? 38 + 8 + 7 + 9? 

38. 7 + 5? 2 + 9? 1 + 7? 8+8? 7 + 6+9 + 7 
+ 8? 

39. 17 + 6 + 9+7 + 8+1+5 + 9 + 7 + 8+1 + 
5 + 9 + 7? 

C. 1. 7 + 8? 5 + 8? 7 + 8 + 8 + 4+8 + 8+4 
+ 8 + 8 + 7 + 7 + 8 + 8? 
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2.5 + 9? 15 + 9+l+9-f6-f 5 + 9+6 + 8 + 
2 + 5 + 9+ 1 + 9? 

3. 7 + 6? 6 + 7? 7 + 6 + 3 + 7 + 4 + 6 + 3 + 

7-1-4 + 6 + 3 + 7 + 3 + 7 + 4 + 6? 

4. 8 + 3 + 7 + 3 + 2 + 8 + 7 + 3 + 7 + 3 + 2 + 

8 + 2 + 8? 

5. 5 + 9-^8 + 7 + 6 + 9 + 8 + 7 + 6 + 9^+ 8 + 
7 + 6? 

6. 8 + 6 + 7 + 5 + 9 + 8 + 8 + 7 + 6 + 7 + 5 + 

9 + 8? 

7. 9 + 8 + 7 + 3 + 4 + 5 + 4 + 7 + 2 + 8+7 + 
5 + 4_|-6 + 8 + 7? 

8. 4+5 + 6 + 7 + 6 + 3 + 8 + 6 + 7 + 7 + 3 + 

2 + 5+7 + 6? 

9. 7 + 4 + 5 + 9 + 2 + 4 + 7 + 3 + 2 + 5 + 6 + 

1 + 2 + 8 + 5 + 7? 

10. 9 + 8+^7 + 6 + 5 + 4 + 3 + 2+1 + 1 + 2 + 

3 + 4 + 5 + 6 + 7 + 8 + 9? 

11. 7 + 5 + 4 + 8 + 3 + 2 + 4 + 5+'9 + 3 + 2 + 
7 + 7 + 5? 

]>• 1. Add as many tviros as you can to 2 without obtaining 
a greater sum than 50. Solution. 2 + 2 = 4, + 2c=:6,+ 

2 = 8, &c. 

2. Add twos to 1 in the same manner. 

3. Add as many threes as you can to 3 without obtaining a 
greater sum than 60. 

4. Add threes to 2 in the same manner; to 1. 

5. Add as many fours as you can to 4 without obtaining a 
greater sum than 80. 

6. In the same manner add fours to 3 ; to 1 ; to 2. 

7. Add as many fives as you can to 5 without obtaining a 
greater sum than 50. 

8. In the same manner add fives to4; to2; to3; tol. 

9(. Add as many sixes as you can to 6 witlfout obtaining a 
greater sum than 100. 

10. In the same manner add sites tol; to4; to3; to5; 
to 2. 

11. Add as many sevens as you can to 7 without obtaining- 
a greater sum than 100, 



12. In the aame maamex «dd wesmoM to 3 ; to 1 ; to 6 ; to 4 ; 
te&. 

13. Add as many e%htB as you oaa to B widioatoUaiaing a 

greater sum than 100, 

14. In the same manner add eights to7; tol; to6; to3; 
to2;to4;to6. 

15. Add as many nines a;s you can to 9 without pbtaining a 
greater sum than 100. 

16. Ip the same manner add nines to 5 ; to T; to 3 ; to 1 ; 
to4; toS; to6; to 2. 

17. Ad4 asL many tens n^a you cmi to 10 without obtaining a 
greater sum than 100, 

18. In the same manner add tens to3; to6; to8; to 1; 
to 7 ; to 2 ; to 9 ; to 4 ; to 6. 

NoTS. The pupil should dow be taiurht to oonnt by twos, threes, 
&c., begioRing as in aboTo examples. Thus, 3^ 4, 6, 8, 10, &c.; 1, 
3, 5, 7, 9, &c.; 3, 6, 9, 12, 15, &c.; 2, 5, 8, 11, 14, &e. This is a 
very vatuable exercise, and should be continued till all the oombinatioDS 
are perfectly familiar. Facility ia addition requires that the results 
only should be given. 

E. 1. 16—8 + 40? 40 + 16—8? 66 — 8? 

2. 16 — 8+70? 70+16 — 8? 86 — 8? 

3. 15 — 8 + 20? 20+16 — 8? 36—8? 

4. 25 — 8? 76 — 8? 96 — 8? 66 — 8? 

6.13 — 4 + 20? 20+13 — 4? 33 — 4? 63—4? 

6. 73 — 4? 43 — 4? 93 — 4? 23 — 4? 83 — 4? 

7. 11 — 7 + 40? 40+11 — 7? 61 — 7? 21 — 7? 

8. 91 — 7? 61 — 7? 31 — 7? 71 — 7? 81 — 7? 

9. 12 — 6 + 801 80 + 12 — 6? 92—6? 22 — 6? 

10. 62 — 6? 82-6? 72—6? 32 — 6? 42—6? 

11. 18 — 9 + 50? 50+16—9? 68—9? 98 — 9? 

12. 48 — 9? 28—9? 88 — 9? 38 — 9? 78—9? 

13. 16 — 7 + 30? 30+16 — 7? 46—7? 26 — 7? 

14. 86-7? 96 — 7? 36 — 7? 76 — 7? 66 — 7? 
16.97 — 8? S<^im. 97 —8=80 + 17 — 8, and 17 

— 8 = 9, which added to 80 =3 89, Ans. 

16. 56 — 7? 37 — 9? 64 — 6? 42 — 6? 87 — 8? 

17. 91— 6? 83 — 6? 62—7? 28 — 8? 46 — 7? 
18; 64 — 8? 27—8? 63 — 7? 24 — 7? 94—7? 

19. ^\—81 65 — 9? 76 — 81 ft4 — %'^- «b— ^\ 

3 
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To the Teacher. — After the solation given ahove it well under- 
stood, let the questions be solved as follows : [Ex. 15.] 17 — 8 s: 9. 
Therefore, 97 — 8 sa* 89. The object of all the above forms, as also of 
those under the following letter, is to lead the pupil, in subtracting, to 
refer to the simplest combinations, or, in other words, to apply the 
decimal system of numbers. 

F. 1.14 — 8? 16 — 7? 44 — 8 — 7? Solution. 44 

— 8 = 36, — 7 = 29, Ans. 

2. 54 — 8 — 7? 94 — 8 — 7? 34 — 8 — 7? 

3. 84 — 8—7? 64 — 8 — 7? 24 — 8 — 7? 

4. 13 — 5? 18 — 9? 23 — 5 — 9? 63 — 5 — 9? 

5. 83—5 — 9? 43 — 5 — 9? 93 — 5 — 9? 

6. 73 — 5 — 9? 33 — 5 — 9? 53 — 5 — 9? 

7. 17 — 9? 18 — 9? 27 — 9 — 9? 97 — 9 — 9? 

8. 67—9 — 9? 37—9 — 9? 47 — 9 — 9? 

9. 77_9_9? 57_9:-9? 87 — 9 — 9? 

10. 12 — 7? 15 — 6? 22 — 7 — 6? 82 — 7 — 6? 

11. 92 — 7-6? 32 — 7 — 6? 42 — 7 — 6? 

12. 72 — 7 — 6? 52—7 — 6? 62 — 7 — 6? 

13. 16—^8? 18 — 9? 46 — 8 — 9? 96 — 8 — 9? 

14. 86— Is — 9? 26 — 8 — 9? 56 — 8—9? 

15. 36 — 8 — 9? 76 — 8 — 9? 66 — 8 — 9? 

16. 14 — 7? 17 — 8? 34 — 7 — 8? 84 — 7 — 8? 

17. 24 — 7 — 8? 44 — 7 — 8? 94 — 7 — 8? 

18. 64 — 7 — 8? 54—7 — 8? 74 — 7 — 8? 

19. 11 — 7? 14—5? 91 — 7 — 5 — 8 — 7-^5 — 8 

— 7 — 5 — 8 — 7 — 5 — 8 — 7? 

20. 81 — 7 — 5 — 8 — 7— 5 — 8— '7 — 5 — 8 — 7 — 

5 — 8? 

21. 13 — 7? 16 — 9? 93 — 7 — 9 — 4 — 7 — 9—4 — 7 

— 9 — 4 — 7 — 9 — 4—7? 

22. 83 — 7—9 — 4 — 7 — 9 — 4 — 7 — 9 — 4 — 7 — 
9 — 4? 

23. 12—8? 14 — 6? 92 — 8 — 6 — 6 — 8 — 6 — 6 — 
8 — 6 — 6 — 8 — 6 — 6 — 8? 

24. 82 — 8 — 6 — 6 — 8 — 6 — 6 — 8 — 6 — 6^8 — 

6 — 6? 
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25. 15 — 9? 16 — 8? 95 — 9 — 8 — 3 — 9 — 8 — 3 
_9_8 — 3 — 9 — 8 — 3 — 9? 

26. 85 — 9 — 8 — 3 — 9 — 8 — 3 — 9—8 — 3 — 9 — 
8 — 3? 

27. 17 — 9? 18—^? 87 — 9 — 9 — 2 — 9 — 9 — 2 
_9_9_2 — 9 — 9 — 2? 

28. 97—9 — 9 — 2 — 9—9—2—9 — 9 — 2 — 9 — 
9_2 — 9? 

«. 1. 9 + 8 + 6 + 7 + 5 + 9 + 8+9 + 5 + 7 — 7 
_5_9-^8 — 9 — 5 — 7 — 6— 8? 

2. 8 + 6 + 5 + 7 + 9 + 8 + 3 + 5 + 4 + 6+8 + 
3_3_8 — 6 — 4 — 5 — 3— 8 — 9 — 7 — 5 — 6? 

3. 17 + 5 + 8 + 6 + 3 + 9 + 7 + 8+9 + 6 + 4 — 
4_6 — 9 — 8 — 7 — 9 — 3 — 6 — 8 — 5 — 6? 

4. 23 + 4 + 6 + 8 + 2 + 7 + 5 + 3 + 9 + 4 + 6 + 

8 + 9 — 9 — 8—6 — 4 — 9 — 3 — 5 — 7 — 2 — 8 — 6 

— 4 — 7 — 5? 

5. 20 + 7 + 4+8 + 6 + 5 + 3 + 9 + 8 + 4+7 + 

9 + 2 + 7 — 7 — 2 — 9 — 7 — 4—8 — 9 — 3 — 5 — 6 
_8 — 4 — 7— 9 — 4? 

6. 15 + 9 + 4 + 4 + 8 + 6 + 8 + 9 + 5 + 5 + 8 + 
8+9—9—8—9—5—5—9—8—6—8—4—4 

— 9 — 6? 

7. 38 + 9 + 7—6 — 5 — 9 — 3 + 8 + 6 + 9 — 5 — 
8 + 6 — 9 + 5 — 4 + 9 — 3 — 8 — 5? 

a 54 — 9 — 6 — 7 — 8 + 3+3+5 + 9 + 9 + 6 — 
8 — 7 + 8—6 — 5 — 4? 

9. 67 — 8 — 5 — 8 — 6 — 3 + 5 + 9 — 8 — 7 + 6 + 
3_9 — 3_9__5__2— 4 — 3? 

10. 71 — 6 — 9 — 3 — 8—4—2 + 5 + 7 + 3 — 8 — 
5 — 6 — 4 + 7-3 — 9? 



[• 1. Subtract as many twos as you can from 50. Solution : 
50 — 2= 48,— 2 = 46 , — 2 = 44, &c. 

2. Subtract as many twos as you can from 49. 

3. Subtract as many threes as you can from 60 ; from 62 ; 
from 58. 
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4. Subtract as many foiini a« yoa can from 80; from 78; 
from 81 ; from 79. 

5. Subtract as many fiyes as you can from 50 ; from 46 ; 
from 54 ; from 48. 

6. Subtract as many sixes as you can from 100 ; from 97 ; 
from 98 ; from 95 ; from 99 ; from 96. 

7. Subtract as many sevens as yon can from 100; from 95; 
from 98; from 94; from 99; from 97; from 96. 

8. Subtmct as many eights as you can from 100 ; from 96 ; 
from 98; from 94; from 97; from 95; from 93; from 99. 

9. Subtmct as many nines as you can from 100 ; from 92 ; ' 
from 99; from 94; from 97; fr6m 95; from 93; from 98; 
from 96. 

10. Subtract as many tens as you can fVom 100 ; from 95 ; 
from 98; from 91; from 93; from 97; from 92; from 96; 
from 94; from 99. 

Note. — The above enrnples' ^hoold be performed by the papi]> 
after he has become ftimiliar with the proeess, as were those in letter 
D. of this section, the results only being given : thus, to subtract twos 
from 50, let him say, 50, 48, 46, 44, 42, &c« 

Add the following columns. 
I. 

Pint. Second. Third. Fourth. , Fifth. Sixth. Seventh. Eigh|h. Ninth. Tenth. 
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J. 1. A milkman left one morning, 2 quarts of milk at one 
place, 8 quarts at anodier, 3 at a third, 4 at a fourth, 2 at a fifth, 
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3 at a sixth, 5 at a seyeoth, 3 at an eighth, 1 at a ninth, 4 at a 
tenth, 7 at an eleventh, 6 at a twelfth, 1 at a thirteenth, 10 at a 
fourteenth,and 2 at a fifteenth. How many quarts did he leave ? 

2. From Boston to Dorchester is 3 miles, from Dorchester to 
Quincy 5 miles, from Quincy to Braintree 3 miles, from Brain- 
tree to South Wey month 3 miles, from South Weymouth to 
Abington 4, from Abington to Hanson 6, from Hanson to Hali- 
fax 4, from Halifax to Kingston 5, from Kingston to Plymouth 
4. Required the distance from Boston to Plymouth ? 

3. A shoemaker bought a dozen kid-skins, from which he cut 
uppers for ladies' shoes ; from the first, he cut 4 pairs, from the 
second 6, from the third 3, from the fourth 8, from the fifth 5, 
from the sixth 7, from the seventh IQ, from the eighth 5, from 
the ninth 8, from the tenth 7, from the eleventh 9, and from the 
twelfth 4. How many did he cut from all ? He had 8 calf- 
skins, from 4 of which he cut boots, and from the remainder, 
boys' shoes; from one calf-skin he cut 2 pairs of boots, from 
another 3, from another 5, and from another 4; from a fifth he 
cut 6 pairs of boys' shoes, from a sixth 8 pairs, from a seventh 9 
pairs, and from the other 9 pairs. How many pairs of boots did 
he cut ? of shoes ? 

4. Mr. Dean made 8 pairs of ladies' shoes on Monday, 6 pairs 
on Tuesday, 10 pairs on Wednesday, 7 pairs on Thursday, 9 
pairs on Friday, and 8 pairs on Saturday. How many did he 
make during the week ? Mr. Knight made on Monday 9 pairs, 
on Tuesday 7 pairs, on Wednesday 4 pairs, on Thursday 10 
pairs, on Friday 5 pairs, and on Saturday 8. How many pairs 
did he make during the week ? How many less than Mr. Dean ? 

5. Henry had 96 cent9; he bought some ink for 8 cents, 
some paper for^ cents, some wafers for 6 cents, some pens for 
7 cents, a pen-holder for 9 cents, a drawing-pencil for 8 cents, a 
writing-book for 7 cents, and a drawing-book for 20 cents. How 
much did he have left after paying for the ink ? for the paper? 
wafers? pens ? pen-holder ? drawing-pencil ? writing-book ? draw- 
ing-book ? 

6. John Smith, Jr., of Arkansas, bought 50 bushels of cran- 
berries. He sold at one time 6 bushels for 9 dollars, at another 
5 hushels for 8 dollars, at another 2 bushels for 3 dollars, at 
another 7 bushels for 10 dollars, at another 20 bushels for 30 
dollars, and at another 5 bushels for 7 dollars, keeping the rest 
/for his own' use. How many did he have left after selling each 

lot ? How many did he keep for his own use ? How many 
dollars did he receive for those he sold ? 

3* 
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7. Martha and Mary had a beiauf ifal flower-garden in which 
they had the following plants : Martha had 9 Dahlias, 8 
Tulips, 7 Geraniums abd 6 Verbenas. Mary had 5 Columbines, 

4 Cactuses, 8 Hyacinths. How many plants bad Martha? 
How many had Mary ? Martha gave to Mary 5 Dahlias, 4 
Talips, 3 Gemniums and 2 Verbenas. How many plants had 
Ji^rtha after each gift ? How many had Mary ? Mary then 
gave Martha 3 Columbines, 2 Cactuses and 4 Hyaciliths. How 
m^ny had each then ? 

8. Arthur had 75 c^nts ; he foilnd 7 cents, cave 5 cents to a 
poor boy, earned 8 cents picking berries, and his mother gave 
nim 6 cents. He then paid 7 cents for a writing-book, his 
father gave him 8 cents, hti gtive 3 cents for a pencil, earned 8 
oents by doing errands, gave 6 cents foT a picture, received 5 centa 
fof picking a quart of cherries^ and gave 9 cents to a poor man 
who had broken his arm. How many cents had he then ? How 
many did he spend for himself? How many did he give away ? 
How many dia he earn ? 

9. A news-boy bought on Monday morning, 8 copies of the 
Boston Post, 9 of the Atks, 3 of the Herald, 10 of the Bee, 10 
of the Daily Mail, 9 of the Times, 10 of the Commonwealth, 11 
of the Transcript, 8 of the Advertiser, 10 of the Traveller, 8 of 
die Journal, and 7 of the Courier. How many papers did he 
buy in all ? He sold all the copies of the Post, Atlas, Common- 
wealth, Transcript, and Traveller that he had, and he sold 1 
copy of the Herald, 8 of the Bee, 9 of the Mail, 7 of the Times, 

5 of the Advertiser, 6 of the Journal and 4 of the Courier. 
How many papers did he sell ? How many remained unsold ? 

10. ^ Last month I had 27 dollars. I have since received 9 
dollars for flour, 8 dollars for sugar, 7 dollars for raisins, paid 6 
dollars for labor, 4 dollars for a pair of boots, 4 dollars for a hat, 

6 dollars for a vest, 8 dollars for a pair of pantaloons, received 
6 dollars for meal, 8 dollars for corn, 7 dollars for oats, paid 8 
dollars for railroad fare, 7 dollars for horse-hire, 9 dollars for 
other travelling expenses, received 8 dollars for apples, 9 for 
potatoes, 3 for molasses, 2 for figs, 1 for spices, 8 for tea, 6 for 
coffee, 5 for butter, and I have given away to poor persons 6 
dollars. How many dollars have I now ? 

11. The distances from each other of the several stations on 
the Boston and Providence Bailroad are as follows, viz.: — 
Boston to Bozburv 2 miles, Roxbury to Beadville 5 miles, Read- 
viUe to Gdntoa o miles, Canton to Sharon 4 miles, Sharon to 
Poxborough 4 miles, Foxborough to Mansfield 3 miles, Mansfield 

to AideboTcagb 7 mile^i AttkboxdngVi lo PvnlMcket 8 miles. 
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l^wtaclret to t^yidence 4 miles. How far are each of the 
above stations from Boston? iironi Providefioe ? from Attle* 
borbagh? from Canton ? 

12. On the Sastern Railroad it is 4 miles ifom Boston to 
N. Chelsea, 5 miles from N. Chelsea to Lrnn, 5 from Lynn ta 
Salem, 2 from Salem to Beverly, 4 from fiererly to Wenbam, 
b from Wenham to Ipswich, 4 from Ipswich to Kowley, 5 from 
Rowley to Newburyport, 2 from Newburyport to Salisbury, 4 
from Salisbury to Seabrook, 2 from Seabrook to Hampton 
Falls, 4 from Hampton Falls to North Hampton, 3 from North 
Hampton to Greenfield, and 5 from Greenfield to Portsmouth* 
How far is each of ^e above stations from Boston? from 
Portsmouth ? from Salem ? from Newburyport ? 

Id. Three sisters, named Ellen, Laura, and Eliza, went oat 
to search for blackberries at a time when they were very scarce. 
Ellen found 23 in one place, 8 in another^ and 5 in another, she 
then ate 7, and gave 9 to a little boy. How many did she have 
left ? She afterwards found 6 at one tiihe, 7 at another, and 
5 at another, and having the ill Idck to fall she lost 9. How 
many did she have left ? Of these she gave 9 to her father, 
9 to her mother, 7 to her aunt, and the rest to her uncle. How 
many did she give to her uncle ? Laura found 45 at one time, 
7 at another, 6 at another, and 5 at another, when feeling tired 
she sat down to rest. HoW many did she have when she sat 
down to rest ? She ate 4, put 8 into a hole in a tree for the 
squirrels to eat, and threw 6 to some birds. How many did she 
have left? On her way home she found 7, but meeting her 
brothers Jarvis and Arthur, and her cousins Robert and Joseph, 
she gave Jarvis 7, Arthur 8, Robert 9, and the rest to Joseph. 
How many did she give to Joseph. Eliza found 36 berries at 
one time, 5 at another, and 8 at another, when meeting Hannah 
and Martha, she gave Hamiah 9, a.nd Martha 8. How many 
did she have left? She then found 5, had 7 given her by 
Charles, 6 by Samuel, and 10 by Harry. How many did she 
have at this time ? She gave 9 of her berries to Miss I^rice, her 
former teacher, 8 to Miss Metcalf, who was then her teacher, 
and sent the rest to a sick school-mate. How many did she 
send to her school-mate ? 

14. The next day they went out again, intending to tr^ and 
see who would get the most Elton picked 8 blackberries in 
one place, 33 in another, 4 in another, 7 in another, and 6 in 
another. How many did she pick ? Laura firdt picked 9, then 
7, then 6, then 4, then 8, then 3, then 9, then 6, and then 6. 
Hoiv many did she pick ? Eliza first p\c\iftdL ^^ <ci<wv \^^%Xi; ^ 
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then 6, theitS, then 6, then 8, then 7, then 8, and then 4. How 
many did she pick? Which picked the most, Ellen, Laura, or 
£liza ? Ellen gave 8 berries to her father, and the rest to her 
mother. Laura cave 9 of hers to her cousin Joseph, 9 to 
JRobert, 9 to Mr. Pond, 9 to Mr. Keith, 9 to Mr. Lewis, and 
kept the rest. Eliza gave 10 to Miss Price, 10 to Miss Met- 
calf, and the rest to her father. How many did Ellen give to 
her mother? How many did Laura keep? How many did 
Eliza give to her father ? 

15. Jarvis, Arthur, Robert, and Joseph went on a fishing 
excursion ; Jarvis caught 8 pickerel, 9 perch, 7 trout, 8 shiners, 
9 roach, 7 pouts, and 3 eels. How many fish did he catch ? 
The pickerel weighed 12 pounds, the perch 6, the trout 5, the 
shiners 2, the roach 3, the pouts 2, and the eels 2. How many 
pounds'did they all weigh ? Arthur caught 7 pickerel, 10 perch, 
9 trout, 9 shiners, 7 roach, 8 pouts, and 1 eel. How many fish 
did he catch ? His pickerel weighed 7 pounds, his trout 7, his 
shiners 2, his roach 2, his pouts 4, and his eel 2. How many 
pounds did Arthur's fish weigh ? Robert caught 4 pickerel, 3 
trout, 8 shiners, 9 roach, 10 pouts, and 6 eels. How many fish 
did he catch? His pickerel weighed 3 pounds, his trout 4 
pounds, his shiners 2 pounds, his roach 3 pounds, his pouts 9 
pounds, and his eels 6 pounds. 4Iow much did Robert's fish 
weigh ? Joseph caught only 27 shiners, 7 roach, and 10 very 
large pouts. How many fish did he catch ? His fish weighed 
19 pounds, of which the shiners weighed 3 pounds, the roach 2 
pounds, and the pouts the rest. How much did the pouts 
weigh ? How many pounds of pickerel did all catch ? of 
perch ? of trout ? of shiners ? of roach ? of pouts ? of eels ? 

16. While on their fishing excursion, Jarvis gathered 8 pond 
lilies in one place, 10 in another, 4 in another, and 3 in 
another. Robert gathered 6 in one place, 5 in another|»8 in 
another, and 7 in another. Joseph gathered 7 in one place, 6 
in another, 9 in another, and 4 in another. Arthur gathered 6 
in one place, 10 in another, 4 in another, and 3 in another. 
How many lilies did all gather ? They put them all together, 
agreeing to let each one use or give away .as many as he chose 
till all should be gone. Jarvis gave his father 5, his mother 7, 
and his cousin Myra 10. How many were there left ? Arthur 
gave his father 9, his mother 9, and his sister Eliza 7. How 
many were there left? Robert gave Ellen 8, Laura 10, and 
Eliza 5. How many were then left ? Joseph gave Ellen 9, 
Laura 7, and Eliza 8, after which he ^ve what there were left 
to Laura. How many did he give to Laura the second time ? 
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SECTION IV. 

A. 1. 10 tens -f- 10 tens, or 20 tens = 100 -|- 100 s= 2 hun- 
dred, called TWO hundred, written 200. 

2. 20 ten^-}- 10 tens, or 30 tens = 200 -f 100 = 3 hon- 
dred, called three hundred, written 300. 

3. 30 tens -}- 10 tens, or 40 tens = 300 -|- 100 = 4 hun- 
dred, called FOUR hundred, written ^)6. 

4. 40 tens -}- It) tens, or 50 teiis = 400 -f 100 = 5 hun- 
dred, called FIVE hundred, written dOO, 

5. 50 tens -f- l6 tens, or 60 ten^ =i= 500 -f- 100 ss 6 hun- 
dred, called SIX HUNDRiBb, writteiii 600. 

6. 60 tens + lO tens, or 70 ten^ = 600 -}- 100 =a 7 hun- 
dred, called SEVEN HiJNDREb, written 700. 

7. 70 tens -j- 10 tens, or 80 tens = 700 -f 100 =ss 8 hun- 
dred, called eight hundred, written 800. 

8. 80 tens -f 10 tens, or 90 tens = 800 -|- 100 = 9 hun- 
dred, called NINE hundred, written 900. 

9. 90 tens + l6 tens, or 100 tens = 900 + 100 = 10 hun- 
dred, called ONE thousand, written 1000. 

Note. The third place towards the leifl from the decimal point is 
called the place of hundreds, and the fourth place that of thousands, 
because the figfures in these places represent hondreds and thousands 
respectively. Thus, 1 in the third place represents 1 hundred, 5 in 
the third place represents 5 hundred, and 7, 7 hundred ; but when in 
the fourth place, 1 represents 1 thousand, 5, 5 thousand, 7, 7 thou- 
sand, &c. 

ll. 1. What do we call 20 tens ? 50 tens ? 100 tens ? 80 
tens ? 30 tens ? 60 tens ? 40 tens ? 70 tens ? 90 tens ? 

2. How is two hundred written by figures? Five hundred? 
Nine hundred ? Ten hundred ot one thousand ? Three hundred ? 
Seven hundred? Four hundred? Six hundred? Eight hun- 
dred? 

3. How many tens in 500 ? in 900 ? in 700 ? ill 200 ? in 
800 ? in 400 ? in 100 ? in 600 ? in 300 ? 

C). 1. 10 tens -|- 1 ten, or 11 tehs == 1 hundred, and 1 ten, 
ealled one hundred and ten, written 110« 
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2. 10 tens -j- ^ tens, or 12 tens ss 1 hundred, and 2 tens, 
called ONE hundred and twenty, written 120. 

3. 10 tens -f- 3 tens, or 13 tens = 1 hundred, and 3 tens, 
called ONE hundred and thirty, written 130. 

4. 10 tens -f* 4 tens, or 14 tens = 1 hundred, and 4 tens, 
called ONE hundred and forty, written 140. 

5. 10 tens -}- 5 tens, or 15 tens = 1 hundred, and 5 tens, 
called ONE hundred and fifty, written 150. 

6. 10 tens -f- 6 tens, or 16 tens = 1 hundred, and 6 tens, 
called ONE hundred and sixty, written 160. 

7. 10 tens + 7 tens, or 17 tens = 1 hundred, and 7 tens, 
called ONE hundred and seventy, written 170. 

8. 10 tens -|- 8 tens, or 18 tens = 1 hundred, and 8 tens, 
called ONE hundred and eighty, written 180. 

9. 10 tens -f- 9 tens, or 19 tens = 1 hundred, and 9 tens, 
called ONE hundred and ninety, written 190. 

10. 20 tens -f- 1 ten, or 21 tens = 2 hundred, and 1 ten, 
called two hundred and ten, written 210. 

11. 20 tens -j- 3 tens, or 23 tens = 2 hundred, and 3 tens, 
called two hundred and thirty, written 230. 

12. 30 tens -f- 5 tens, or 35 tens = 3 hundred, and 5 tens, 
called THREE hundred and fifty, written 350. 

13. 50 tens -}- *? tens, or 57 tens == 5 hundred, and 7 tens, 
called FIVE hundred and seventy, written 570. 

14. 60 tens -\- 3 tens, or 63 tens = 6 hundred, and 3 tens, 
called six hundred and thirty, written 630. 

15. 70 tens -j- 30 tens, or 100 tens = 7 hundred, and 3 hun- 
dred, called ONE thousand, written 1000. 

C. 1. What do we call 11 tens? 17 tens? 19 tens? 12 

tens ? 23 tens ? 57 tens ? 63 tens ? 81 tens ? 99 tens ? 45 

tens ? 31 tens ? 87 tens ? 93 tens ? 52 tens ? 79 tens ? 26 

tens ? 14 tens ? 64 tens ? 18 tens ? 43 tens ? 

2. How is one hundred and ten written by figures ? 

3. One hundred and fifty ? Three hundred and twenty ? 

4. Five hundred and seventy? Eight hundred and sixty ? 
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5. Nine hundred and ten ? Seren hundred and forty ? 

6. Nine hundred and eighty ? Three hundred and ninety ? 

7. Four hundred and thirty ? Two hundred and fifty ? 

8. Six hundred and ten ? One hundred and twenty ? 

9. Seven hundred and sixty ? Six hundred and ninety ? 

10. Three hundred and seventy ? 

11. How many tens in 110? in 420? in 680? in 630? 
in 900? in 310? in 1000? m 370? in210? in570? in 
490? in 940? in 720? m 270? in660? in 650? in 910? 
in 190 ? 

D. 1. 9 tens -}- 8 tens s=how many tens ? Galled what ? 
How many then are 90 -f- 80 ? 

2. 7 tens -\- 6 tens b= how many tens ? Galled what ? How 
many then are 70 -|- 60 ? 

3. 26 tens -f- 8 tens = how many tens? Galled what? How 
many then are 260 -f 80 ? 

Read the following, supplying appropriate numbers in place 
of the stars. 

4. 37 tens -}- 9 tens = * tens, or * ; then 370 + 90 =* 

5. 81 tens + 5 tens = * tens, or * ; then 810 + 60 =* 

6. 82tens4-2tens=* tens, or*; then820-f- 20=* 

7. 27 tens 4- 6 tens = * tens, or *; then 270 +60 =* 

8. 46 tens + 8 tens = * tens, or *; then 450 + 80 = * 

9. 74 tens -f 6 tens = * tens, or * ; then 740+60=* 

10. 22 tens + 9 tens = * tens, or *; then 220+90 =* 

11. 17 tens + 5 tens = * tens, or *; then 170 +60 =* 

12. 63tens + 0tens = * tens, or*; then 530+60=* 

E. 1. 17 tens — 9 tens = how many tens? Galled what? 
How many then are 170 — 90 ? 

2. 32 tens — 6 tens = how many tens ? Galled what ? 
How many then are 320 — 60 ? 

3. 59 tens — 7 tens = how many tens ? Galled what ? 
How many then are 590 — 70 ? 

Read the following, supplying appropriate numbers in place 
of the stars. 
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4 40 teui — 6 tens n 34 teoa, ox 340; duin 400 -r- 60 



:340. 

6. 04 tens 

6. 31 tens 

7. 60 tens 

8. 60 tens 

9. 81 tens 

10. 48 tens 

11. 12 tens 

12. 63 tens 



7teivi 
8 tens 
3 tens 
8 tens 

3 tens 
6 tens 

4 tens 

5 tens 



t* tens, QT* 
: #. tens, oj * 
! * tens, ox * 
5* tens, or* 
: * tens, or * 
I* tens, ojr ♦ 
t * tens, or *. 
: * tens, or * 



thea940 — 70=*. 
then 310 --r 80 = *. 
then 600 — 30 s:^ *. 
then 500 — ^ 80 = *. 
HienSlO — 30=*. 
then 480 — 60 = *. 
then 120 — 40=*. 
then 630 — 5Q = *. 



1. 9 tens -|- 7 tens -j- 8 tens -{- 9 tens — 4 tens — 6 
tens? 90 + 70-1-80 + 90 — 40 — 60? 

2. 18 tens + 6 tens + 9 tens + 9 tens + 8 tens — 7 tens 

— 9 tens — 6 tens? 180 + 60 + 90 + 90 + 80 — 70 — 
90 — 60? 

3. 36 tens — 9 tens — 7 tens + 4 tens + 8 tens + 3 tens 

— 9tens? 360 — 90 — 70 + 40 + 80 + 30 — 90? 

4. 450 + 60 + 70 — 30 — 90 + 70 — 60 — 60? 
6. 60 + 80 + 70 + 60 — 80 + 90 + 70 + 60 ? 

6. 20+90 + 50 — 80 + 70 — 90 + 80 + 90? 

7. 70 + 80 + 40 — 30 + 70 + 60 — 90 -^ 20? 

8. 710 — 80 — 50 + 80 + 70 — 90 — 20 + 80 ? 

9. 220 + 90 + 20 — 70 + 60 — 80 + 20 + 90 ? 

10. 900 — 60 — 60 + 30 — 20 — 70 + 90 — 80 ? 

11. 700 + 60 + 90 — 80 — 90 + 30 + 60 — 70 ? 

W. 1. Add as miiny twj^ntie^ as you can to 20 without 
obtaining a greater sum than 200. Solution, 20 + 20 c= 40, 
+ 20 = 60, +^Q = 80, %, 

2. In the same manner add twenties to ten. 

3. Add as many thirties as you can to 30 without obtaining 
a greater sum than 300. 

4. In the same manner add thirties to.lO ; to 20. 

6. Add as many forties as you can to 40 without obtaining 
a greater sum than 400. 

6. In the same manner add forties to 10 ; to 30 ; to 2d. 

7. Add as niany fifties as you cf^ii to 50 without obtainiog a 
greater sum than oOO. 
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8. In the same manner add fifties to 10 ; to30; to20; to4D. 

9. Add as many sixties as you can to 60 without obtidning 
a greater sum than 600. 

10. In the same manner add sixties to 40 ; to 10; to 60 ; to 
20; to 30. 

11. Add as many seventies as you can to 70 without obtain- 
ing a greater sum than 700. 

12. In the same manner add seventies to 50 ; to 10 ; to 60 ; 
to 20 ; to 40 ; to 30. 

13. Add as many eighties as you can to 80 without obtain* 
ing a greater sum than 800. 

14. In the same manner add eighties to 60 ; to 30 ; to 70 ; 
to 10; to 60; to 20; to 40. 

15. Add as many nineties as you can to 90 without obtaining 
a greater sum than 900. 

16. In the same manner add nineties to 80 ; to 10 ; to 60 ; 
to 30; to 40; to 50; to 20 ; to 70. 

17. Count by twenties, thirties, &c., beginning as in the 
above examples. Thus, 20, 40, 60, 80, 100, 6ce. 

Cr. 1. Subtract as many twenties as you can from 200. 
Solution. 200 — 20 = 180, —20= 160, — 20 = 140, &c., 
&c. 

2. Subtract as many twenties as you can from 190. 

3. Subtract as many thirties as you can from 300 ; from 180 ; 
from 190. 

4. Subtract as many forties as you can from 400 ; from 370; 
from 390 ; from 380. 

5. Subtract as many fifties as you can from 500 ; from 470 ; 
from 490 ; from 460 ; from 480. 

6. Subtract as many sixties as you can from 600 ; from 550 ; 
from 580 ; from 590 ; from 570 ; from 560. 

7. SuUract as many seventies as you can from 700 ; from 
650 ; from 670 ; from 690 ; from 680 ; from 660 ; from 640. 

8. Subtract as many eighties as you can from 800; from 
770 ; from 740 ; from 730 ; from 760 ; from 790 ; from 780 ; 
from 750. 

9. Subtract as many nineties as you can from 900; from 
820; from 850; from 880; from 890; from 860; from 830; 
from 840 ; from 870. 

Perform the above, repeating only the results. Thus, in the 
first example, 200, 180, 160, 140, kc. 

4 
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1. In Mr. Chaplin's library there are 80 volumes of 
History, 70 of Biography, 90 of Poetry, 60 of Essays, 30 of 
Travels, 80 on Science, 90 on Theology, and 90 on Miscellaneous 
subjects. How many books are there in his library ? 

2. Mr. Jackson had 430 dollars ; he paid 100 dollars for a 
horse, 80 for a wagon, and 30 for a harness. How many 
dollars had he left ? 

3. Alfred found 810 nuts; he ate 40 and gave away 30. 
How many had he left ? He afterwards sold 90. How many 
did he then have left ? The rats carried away 60 of them ? 
How many had he then ? He gave 80 to his little sister Agnes. 
How many had he t^en ? 

4. In a work on Natural Philosophy, 100 pages were devoted 
to Mechanics, 60 to Hydrostatics, 80 to Pneumatics, 10 to 
Acoustics, 40 to Optics, 40 to Electricity, 30 to Magnetism, and 
10 to preface and title pages. How many pages were there in 
the work ? 

5. In an Arithmetic, 20 pages were devoted to Addition and 
Subtraction, 20 to Multiplication and Division, 20 to Compound 
Numbers, 30 to Fractions, 10 to Interest and Discount, 10 to 
Proportion, 10 to Compound Proportion, 10 to Alligation, 20 to 
Evolution, 10 to Arithmetical Progression, 10 to Geometrical 
Progression, and 50 to Miscellaneous Subjects. How many 
pages did the work contain ? 

6. In a certain library there was a book-case containing 4 
shelves, on the first of which, there were 30 volumes, on .the 
second 40, on the third 70, and on the fourth 90. How many 
books were there in the case ? How many more on the fourth 
shelf than on the third ? Than on the second ? Than on the first ? 
How many more on the third shelf than on the second ? Than 
on the first ? How many more on the second shelf than on the 
first? 

7. A gentleman having 2 lots of land, expended on each lot, 
labor and money to the amount of $20. On one lot he raised 
200 bushels of potatoes which he sold for 100 dollars. On the 
other he raised 30 bushels of com which he sold for 1 dollar per 
bushel, 250 pumpkins which he sold for 10 dollars, 60 bushels 
of onions which he sold for 1 dollar per bushel, and 60 bushels 
of beets and carrots v^hich he sold for 20 dollars. How much 
itioney did he receive for his produce ? What did he gain on 
the two lots of land ? How much more did he receive for the 
produce of one lot than for that of the other ? 

8. Mr. Hovey owned 520 acres of land, but he sold 60 acres, 
and gave his son 80 acres. How many acres had he left^ 
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Only 90 acres of his remaioing land are under caltivation. How 
many acres are not under cultivation ? 90 acres of his uncahi« 
vated land are low and swampy, and the remainder is upland. 
How many acres of it are upland ? 

9. Mr. J. M. Baker contributed 200 dollars towards repairing 
a church, Mr. Noyes contributed 100, Mr. Thompson 50, Mr. 
Tubbs 50, Mr. Fisher 60, Mr. Morse 80, Mr. Draper 70. Mr. T. 
Baker 50, Mr. SVheelock 40, Mr. Crocker 10, Mr. Boyden 90, 
Mr. Damrell 80 and Mr. Roberts 20. How much did all con- 
tribute ? How many more dollars did Mr. J. M. Baker contrib* 
ute than each of the others ? 

10. A man went by stage from Boston to Bufialo, a distance 
of 560 miles. The first day he travelled 60 miles, the second 
40, the third 40, the fourth 50, the fifth 30, the sixth 50, the 
seventh 40, the eighth 70, the ninth 60, the tenth 20, the 
eleventh 30, the twelfth 20, and the thirteenth the remaining 
distance. How far was he from Bufialo at tbe close of each 
day*s journey ? How far did he travel the last day ? How far 
was he from Boston at the close of each day^s journey ? 

11. Myra, Hannah, Isabel, and Martha, each bought some 
ribbon at Mr. Crane's store. Myra bought a piece for 40 cents, 
Hannah bought a piece for 80 cents, Isabel for 80 cents, and 
Martha for 90 cents. How many cents' worth did they all buy ? 
How many more cents* worth did they all buy than Myra ? 
Than Hannah ? Than Isabel ? Than Martha ? If, before buy- 
ing the ribbon, Myra had 70 cents, Hannah had 120 cents, 
Isabel had 140 cents, and Martha had 160 cents, how many 
cents would each have left ? How many would all have left ? 
How many more did each spend than she had left? 

12. Mr. Williams, a wealthy farmer, raised 500 barrels of 
apples, which he disposed of as. follows, viz.: — He sold 40 
barrels to one man, 50 to another, 70 to another, 20 to another, 
60 to another, 80 to another, 40 to another, 70 to another, 30 to 
another, and he kept the rest for his own use. How many did 
he have left after the sale of each lot ? How many did he keep 
for his own use ? How many did he sell in all ? He received 
60 dollars for the first lot he sold, 80 dollars for the second, 90 
dollars for the third,- 40 for the fourth, 80 for the fifth, 100, for 
the sixth, 70 for the seventh, 100 for the eighth, and 60 for the 
ninth. How many dollars did he receive for all ? 

13. A gentleman had 7 rows of rose-bushes. ' In the first 
row there were 27, 7 of which died ; in the second 20, in the 
third 9, one of which died ; in the fourth 9, 2 of which died ; in 
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the fifth 8, 3 of which died ;' in the sixth 30, and in the seventh 
26, 6 of which died. How many of the bushes lived ? 

14. A gentleman journeying in his private carriage, travelled 
36 miles on Monday, 7 miles on Tuesday, 8 on Wednesday, 20 
on Thursday, on Friday, and 10 on Saturday ; how far did 
he travel during the week? ,The next Monday he travelled 17 
miles, Tuesday 8, Wednesday 9, Thursday 10, Friday 9, Satur- 
day 7. How far did he travel in the second week ? How far 
in all ? How many more miles in the first than in the second 
week? 

15. A clerk in an English goods store sold to a lady a dress 
for 12 dollars, trimmings for 2 dollars, scarf for 1 dollar, table 
cover for 5 dollars, a cloak for 10 dollars, and 2 pairs of gloves 
at 1 dollar per pair. To another lady he sold a set of window- 
curtains, for 4 dollars, fixtures for 2 dollars, a piece of unbleached 
cotton for 5 dollars, some crash for 1 dollar. To a third, he sold 
1 dress-pattern for 6 dollars, silk dress and trimmings for 20 
dollars. What was the amount of his sales ? Another clerk 
in the same store, sold 50 dollars' worth of goods, another 90 
dollars' worth, another 80, and another 30. What was the 
amount sold by all ? 
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A* 1. 12 tens -f- 3 units &= 120 -j- 3> called one hundred 

AND TWENTY-THREE, Written 123. 

2. 11 tens -j- 7 units =s 110 -f- 7, called one hundred and 
SEVENTEEN, Written 117. 

3. 23 tens -^ 4 units =: 230 -}- 4, called two hundred and 
thirty-four, written 234. 

4. 50 tens -f- 9 units =s 500 -f- 9, called five hundred and 
nine, written 509. 

5. 96 tens + 1 unit = 960 -|- 1| called nine hundred and 
sixty-one, written 961. 

6. 81 tens -j- 1 unit = 810 -f- h called bight hundred and 
ELEVEN, written 811. 
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1. 66 tens -(- ^ UQits b= 660 >|~ 6, called six hundred and 
snTY^^DC, written 666. 

8. 30 teas 4- ^ units = 300 -|- 9, called thikb hundred 
AND nine, written 309. 

9. 52 tens -j- ^ units = 520 >|~ ^t called five hundred and 
twentt-five, written 525. 

10. 99 tens -\- 9 units = 990 -|- 9, called nine hundred and 
ninety-nine, written 999. 

Read the abore numbers giving the value in tens and units 
separately. 

B* 1. What do we call 1 hundred, 2 tens,and 3 units ? 

2. 4 hundreds, 7 tens, and 8 units ? 

3. 6 hundreds, 2 tens, and 1 unit ? 

4. 1 hundred, 1 ten, and 1 unit ? 

5. 5 hundreds, 1 ten, and 8 units ? 

6. 3 hundreds, 3 tens, and 3 units ? 

7. 9 hundreds, tens, and 4 units ? 

8. 5 hundreds,! ten, and 1 unit? 

9. 8 hundreds,*0 tens, and 3 units ? 

10. What do we call 16 tens and 4 units ? 

11; 24 tens and 3 units ? 40 tens and 7 units ? 

12. 28 tens and 1 unit ? 99 tens and 9 units ? 

13. 21 tens and 2 units ? 60 tens and 8 units ? 

14. 33 tens and 4 units ? 85 tens and 1 unit ? 

15. 10 tens and 8 units ? 41 tens and 1 unit ? 

16. How many hundreds, tens, and units in 136 ? In 475 ? 

17. In 854? in 121 ? in 690? in 728? in 307> 

18. In 256? in 547? in 918? in 605? in 270? 

19. In 777 ? in 111 ? in 234 ? in 432 ? in 324 ? 

• 

C 1. What number will be represented by the character 
2 in the first, 5 in the second, and 8 in the third place to the 
left from the decimal point ? 

2. By 9 in the first, 3 in the second, and 7 in the third place ? 

3. By 3 in the first, in the second, and 6 in the third place ? 

4* 
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4. By 7 in the first, 3 in the second, and 5 in the third place ? 

6. By in the first, 1 in the second, and 4 in the third place ? 

6. By 1 in the first, 2 in the second, and 3 in the third place ? 

7. By 1 in the first, 3 in the second, and 2 in the third place ? 
&, By 2 in the first, 1 in the second, and 3 in the third place ? 
9. By 2 in the first, 3 in the second, and 1 in the third place ? 

10. By 3 in the first, 2 in the second, and 1 in the third place ? 

11. By 3 in the first, 1 in the second, and 2 in the third place ? 

II. 1. How is one hundred and forty-nine represented hy 
figures? 

2. Three hundred and eighteen? Nine hundred and seven? 

3. Two hundred and fifty-nine? 

4. Nine hundred and ninety-nine? 

5. One hundred and eleven ? Seven* hundred and three? 

6. Five hundred and five ? Six hundred and sixty-one I 

7. Four hundred and twenty-nine ? 

8. Six hundred and forty-three ? 

9. Three hundred and forty-six ? 

10. Four hundred and sixty-three ? 

11. Six hundred and thirty-four? One hundred and nine- 
teen? 

E. 1. 2 + 5 + 8? 22 + 5 + 8? 122 + 5 + 8? 

2. 372 + 5 + 8? 912 + 5 + 8? 3 + 6 + 7? 

3. a3 + 6 + 7? 183 + 6 + 7? 903 + 6 + 7? 

4. 423 + 6 + 7? 9 + 4 + 7? 159 + 4 + 7? 
.5. 99 + 4 + 7? 189 + 4 + 7? 819 + 4+7? 

6. 8 + 6 + 9? 88 + 6 +-9? 458 + 6 + 9?^ 

7. 738 + 6 + 9? 888 + 6 + 9? 9 + 9 + 9? 

8. 99 + 9 + 9? 739 + 9 + 9? 689 + 9 + 9? 

9. 879 + 9 + 9? 7 + 8 + 4? 967 + 8 + 4? 

10. 327 + 8 + 4? 597 + 8 + 4? 807 + 8 + 4? 

11. 3 + 5 + 6? 333 + 5 + 6? 103 + 5 + 6? 

12. 203 + 5 + 6? 913 + 5 + 6? ^ + 6 + 6? 

13. 209 + 6 + 6? 199 + 6 + 6? 879 + 6+6? 

14. 669 + 6 + 6? 
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F. 1. 16 — 7 — 5? 96 — 7 — 5? 436 — 7 — 6? 

2. 23 — 8 — 7? 123 — 8 — 7? 463 — 8 — 7? 

3. 903 — 8 — 7? 333 — 8 — 7? 20 — 6 — 8? 

4. 100 — 6 — 8? 900 — 6 — 8?. 640 — 6 — 8? 

5. 810 — 6 — 8? 21 — 7 — 5? 321—7 — 5? 

6. 111 — 7 — 5? 911 — 7 — 5? 411 — 7 — 5? 

7. 54_9_6? 354 — 9 — 6? 814 — 9 — 6? 
a 304 — 9 — 6? 104 — 9 — 6? 32 — 5 — 9? 
9. 232 — 5 — 9? 912 — 5 — 9? 302 — 5 — 9? 

10. 822 — 5 — 9? 25 — 7 — 7? 725 — 7 — 7? 

11. 925 — 7 — 7? 865 — 7 — 7? 385 — 7 — 7? 

12. 21 — 5 — 7? 101 — 5 — 7? 811—5 — 7? 



«. 1. 96 + 8 + 9 + 7+6 — 8 — 9 — 5 + 7 + 6? 

2. 327 + 9 — 8 — 6 + 5 — 3 — 6—9+6 + 6? 

3. 903 — 7 — 6 + 5—4 + 6 + 5 — 9 — 6 + 7? 

4. 438 + 6 — 9 — 5+70 + 6 — 9 — 7 + 80? 

5. 417 + 9 + 3 — 7—8 — 4 — 30 — 50 + 8? 

6. 828 + 5 + 7 + 60 — 5 — 8 — 7 — 90 + 7? 

7. 937 — 9 — 8 — 20 — 300 + 100 + 6 + 9 ? 

8. 423 + 8 + 5 + 4+200 — 6—9? 

9. 579 + 9+9 + 9 + 5 — 8 — 7 + 3 +"^5? 

10. 858 + 7 + 6 — 9—100 — 4 + 7 + 6 — 8? 

11. 743 — 9 — 6 + 7 — 5 + 4 — 9 + 7 — 6? 

12. 193 + 8 + 6+5+7—9 — 4+3 — 7 + 8—9 — 7? 

13. 210 + 7 + 3 — 8—5 — 9 + 7+6 + 8—7 + 3? 

14. 413 — 6—8 — 7 — 5 — 7—3—2 — 9—5 — 4—3? 

15. 211 — 4 — 7 — 9—3 — 5 + 6 + 9 + 7 + 8 + 5 + 4? 

16. 149 + 9— 8+7— 6 + 5 — 4+3— 2+l+'7+8? 

17. 167 + 8 + 9 + 6 + 80 — 30+7—9 — 5 — 8 — 7? 

18. 243 — 7 — 6+8 + 5 — 9 — 7+8+8—7—7 + 6? 

19. 321 + 9 + 4 — 6 — 7 — 8 — 9 + 10 + 7 — 5 — 6 — 
8 — 7-9? 

20. 872 + 8 — 60 — 80 + 6 + 8+7 + 3 + 9 + 9 — 5 
_9 + 8 — 6? 



1. There were 479 apples on a tree, but 6 of them fell 
off, and 9 of them were stoned off by a mischievous boy. How 
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many remained on the tree ? 8 were blown off by the wind, and 
7 were beaten off by the rain. How many then remained on the 
tree ? The owner now picked all but 9 of them. How many 
did he pick ? Of those he picked, he sold 8, and gave away 7. 
How many had he left ? 

2. A teacher asked his pupils to add 143, 7, 9, 8, 6, 4, 7, 9, 
2, 5, 8, 8, 3, 7, 5, 2, 9, 9, 4, 3. 8, 6, 10, 3, and 7 together. 
They all answered correctly. What was their answer ? 

3. The same teacher asked a little girl named Susan to tell 
the remainders that would be obtained by subtracting succes- 
sively from 428 the following numbers, viz. : 9, 7, 6, 3, 9, 4, 5, 
8, 7, 6, 6, 6, 7, 7, 5, and 8. She answered right. What re- 
mainder did she name ? 

4. The same teacher wishing to obtain a new set of outline 
maps, the following sums were subscribed by his pupils for the 
purpose of purchasing them. By Benjamin Edmunds 40 cents, 
by Jacob F. Brown ^ cents, by Samuel W. Clapp 20 cents, by 
Edson W. Burr 30 cents, by Martha S. Price 20 cents, by Eliz- 
abeth Potter 20 cents, by Elizabeth Weston 9 cents, by Lemira 
A. Fish 8 cents, by Eunice M. Read 6 cents, by Annie S. Iresoa 
10 cents, by Francis W. Allen 7 cents, by Isabella E. Robinson 
20 cents, by Caroline Tallant 8 cents, by Ira Copeland 9 cents, 
by Elisha Mann 9 cents, by Ira Moore 5 cents, by Edward Wel- 
lington 9 cents, by Bradford Tucker 80 cents, by Albert Boy den 
90 cents, by John F. Barnard 60 cents, by Arthur Sumner 80 
cents, by William James Potter 40 cents, by William Henry 
West 80 cents, by Lydia Dodge 30 cents, by Myra Sampson 
20 cents, by Matilda Haven 20 cents, by Louise Cook 8 cents, 
by Ellis Holmes 9 cents, by Joseph Swain 3 cents, by Harry 
Keith 70 cents, and by Robert C. Metcalf 50 cents. How many 
cents were contributed by all ? 

5. A baker left 94 cents' worth of bread at one place, 6 cents' 
worth at another, 20 cents' worth at a third, 8 cents' worth at a 
fourth, 2 at a fifth, 30 at a sixth, 7 at a seventh, 4 at an" eighth, 
9 at a ninth, 40 at a tenth, 5 at an eleventh, 8 at a twelfth, 7 
at a thirteenth, and 9 cents' worth at a store. How many cents' 
worth did he leave in all ? 

6. A lad, having 324 cents, spent 6 cents for pens, 8 for 
paper, 50 for a dictionary, 9 for a slate, 2 for India rubber, 9 for 
drawing paper, 20 for drawing patterns, 80 for a pair of shoes, 
4 for apples, 6 for oysters, 2 for the mending of his sled, and 5 
for shoe-strings. What had he left after each one of his pur- 
chases? He afterwards lost 9 cents. What did he have left? 
He then gave 7 cents to a poor woman, earned 8, found the 9 
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which he had lost, spent 4, earned 20, and gaye 40 for the mis* 
sionary cause. How much had he left ? 

7. Abby had 143 chestnuts, and Sarah had 136 ; Abby gare 
7 of hers to Sarah. How many had she left? How many did 
Sarah have ? Abby ate 3 of hers, and Sarah ate 1 of hers. 
How many did each have left ? Abby gave away 6, and Saiah 
gave away 7. How many did each now have ? How many 
would each have if Sarah should now give 8 to Abby ? 

8. A man bought a chaise for 136 dollars, and gave 6 dol- 
lars for having it repaired, and 9 dollars for having it var- 
nished. How much did it cost him in all ? He sold it for 9 
dollars less than the cost. What did he sell it for ? With the 
money he received for the chaise he bought a horse. He paid 

7 dollars for keeping him, and then sold him for 8 dollars more 
than he had paid for the horse and his keeping. What did he 
sell him for ? 

9. A grain dealer had 678 bushels of oats. He afterwards 
bought 9 bushels at one time, 7 bushels at another, 8 at another, 
6 at another, and 9 at another. He sold 6 bushels to one man, 
9 bushels to another, and 8 bushels to another, bought 7 busheb 
from another, 5 bushels from another, and 8 bushels from 
another, and then sold 6 bushels to Mr. Mason, 9 bushels to 
Mr. Marsh, 8 bushels to Mr. Sampson, 5 bushels to Mr. Ford, 

8 bushels to Mr. Cobb, 9 bushels to Mr. Cleaveland, 7 bushels 
to Mr. Wilkinson, and 8 bushels to Mr.' Richardson. How 
many bushels did he then have ? 

10. A peddler, who lived in a town 211 miles west of N. York, 
left home Dec. 1, 1851, on a peddling excursion. He travelled 
8 miles towards the east on the 1st day of the month, 9 miles 
towards the west on the 2d, 8 miles towards the west on the 
3d, 5 miles towards the west on the 4th, 9 miles towards the 
east on the 5th, 8 miles towards the east on the 6th, and, the 

. 7th day being Sunday, he did not travel. He travelled 9 miles 
towards the east on the 8th, 8 miles towards the west on the 
9th, 7 miles towards the east on the 10th, 6 miles towards the 
east on the 11th, 9 miles towards the west on the 12th^ 8 miles 
towards the west on the 13th, 9 miles towards the east on the 
15th, 5 miles towards the east on the 16th, 7 miles towards the 
west on the 17th, 4 miles towards the east on the 18th, 6 miles 
towards the west on the 19th, 8 miles towards the west on the 
20th, 7 miles towards the east on the 22d, 6 miles towards the 
east on the 23d, 5 miles towards the east on the 24th, 9 miles 
towards the west on the 25th, 9 miles towards the west on the 
26th, 6 miles towards the west on the 27th, 9 miles towards the 
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east on the 29th, 8 miles towards the east on the 30th, and 9 
miles towards the east on the 3l8t. How far was he from N. 
York at the end of the month ? How far was he from N. York 
when nearest to it? When the farthest from it? In which 
direction and how far from home was he on the 1st Sunday in 
the month ? on the 2d ? on the 3d ? on the 4th ? How many 
miles did he travel in all ? 

11. He had 113 dollars with him when he left home. On 
the 1st day of the month he received 9 dollars and paid out 2, 
on the 2d he received S dollars, on the 3d he received 7, on the 
4th he paid out 10, on the 5th he received 8 and paid out 3, on 
the 6th he received 10, on the 8th he received 9 and paid out 
4, on the 9th he received 7, on the 10th he paid out 5, on the 
11th he received 9 and paid out 4, on the 12th he received 8, 
on the 13th he received 7, on the 15th he received 5 and paid 
out 9, on the 16th he paid out 7, on the 17th he paid out 9 and 
received 1, on the 18th he received 8, on the 19th he received 
10, on the 20th he received 10 and paid out 2, on the 22d he 
received 9 and paid out 5, on the 23d he received 8, on the 24th 
he received 10, on the 25th he received 9, on the 26th he re- 
ceived 7, on the 27th he paid out 4, on the 29th he paid out 9 
and received 9, on the 30th he received 10, and on the 31st he 
received 8 and paid out 6. How many dollars did he have at 
the end of the month ? How many dollars did he receive during 
the month ? How many did he pay out ? 



SECTION VI. 



A. 1. 20 + 70 + 80? 22 + 70 + 80? Solution. 22 + 
70 = 92 , + 80 = 172. 

Note. . It should be borne in mind that in all abstract examples^ the 
pupil should be taught finally to solve the questions by naming only 
the results of indicated operations. 

2. 50 + 90 + 20? 54 + 90+20? 154 + 90 + 20? 

3. 80 + 30 + 70? 83 + 30 +"70? 483 + 30 + 70? 

4. 20 + 70 + 80? 25 + 70 + 80? 325 + 70 + 80? 

5. 30+80 + 70? 836 + 80 + 70? 536 + 80 + 70? 

6. 35 + 80 + 20 + 90 + 20 + 40 + 70 ? 



SECTION VI. 47 

7. 67 + 30 + 60 + 90+20 + 20 + 30? 

a 28 + 60 + 80 + 30 + 50+10 + ^? 

9. 437 + 80 + 50+100 + 60 + 90 + 60? 

10. 11 + 90 + 80 + 30 + 60 + 30 + 50? 

11. 347 + 80 + 60 + 70 + 80 + 90 + 200? 

12. 182 + 30 + 70 + 30 + 60 + 20 + 90? 

13. 211 +80 + 20 + 80 + "70 + 300 + 50? 

14. 23 + 70 + 20 + 50 + 80 + 90 + 200? 

15. 726 + 40 + 90 + 30 + 20 + 30 + 60 ? 

16. 149 + 70 + 30 + 80 + 200 + 70 + 50? 

17. 237 + 40 + 90 + 60 + 20 + 70 + 80 ? 

B. 1. 170 — 80 — 30? 178—80 — 30? SolutunullS— 
80 = 98,-30 = 68. 

2. 140 — 60 — 20? 143 — 60 — 20? 643 — 60 — 20? 

3. 220 — 60 — 70? 223 — 60 — 70? 523 — 60 — 70? 
4 610—50 — 80? 613 — 50 — 80? 213 — 50 — 80? 

5. 338 — 40 — 70? 638—40 — 70? 588 — 40 — 70? 

6. 428 — 30 — 90? 528 — 30 — 90? 218 — 40 — 70? 

7. 821—50 — 60 — 90 — 50 — 60 — 90? 

8. 411 — 70 — 40 — 60—30 — 70—40? 

9. 964 — 80 — 50 — 70 — 80 — 50—70? 

10. 629 — 50 — 40 — 80 — 60 — 20—60? 

11. 931 — 50 — 80 — 70 — 60 — 50—70? 

12. 314 — 30 — 20 — 50 — 30 — 60 — 70? 

C. 1.124 + 65? Soltaion. 124 + 60 = 184, + 5, = 
189 ; or 124, 184, 189. 

2. 47 + 89? 63 + 85? 87 + 26? 147 + 83? 

3. 196 + 87? 349 + 84? 364 + 87? 459 + 37? 

4. 684 + 69? 545 + 83? 397 + 48? 436 + 93? 

5. 82 + 74 + 63? 97 + 82 + 54? 131 + 44 + 83? 

6. 824 + 37 + 25? 637 + 51+88? 128 + 75 + 83? 

7. 246 + 84 + 91? 425 + 75 + 83? 87 + 54 + 59? 

8. 286 + 94 + 73? 823 + 77 + 62? 229 + 47 + 88? 

9. 143 + 78 + 64? 732 + 88 + 97? 245 + 38 + 73? 
10. 837 + 49 + 91? 837 + 54 + 98? 823 + 97 + 48? 
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11. 87 + 44 + 66? 98 + 73 + 87? 561+83 + 24? 

12. 111 + 97 + 631 126 + 88 + 43? 323 + 28 + 69? 

13. 756 + 67 + 69? 666 + 66 + 66? 777 + 77 + 77? 

14. 448+74 + 23? 446+46 + 46? 378 + 78+78? 
16.219 + 87 + 19? 218 + 46 + 43? 

D. 1. 224 — 49? Solzaion. 224 — 40b: 184,-9=: 176, 
Am. Or 224, 184, 175, Am. 

2. 178 — 96? 85 — 37? 418 — 73? 93—28? 

3. 146 — 85? 311 — 47? 964 — 86? 321—85? 

4. 417 — 38? 127 — 58? 481 — 37? 512 — 63? 

5. 431— 82 — 76? 428 — 37 — 49? 931—82 — 56? 

6. 357 — 59 — 83? 191—83 — 79? 847 — 68 — 72? 

7. 438 — 57 — 42? 198 — 43 — 64? 257 — 49—83? 

8. 672 — 83 — 54? 711—48—17? 93 — 27 — 38? 

9. 889 — 18—16? 321—87—16? 813-48 — 67? 

10. 325 — 87 — 29? 761—45 — 99? 832 — 99 — 99? 

11. 620 — 64—37? 373 — 77 — 77? 507 — 88 — 36? 

12. 196 — 73 — 85? 401—86 — 37? 922 — 46 — 57? 

E. 1. 48 + 57 + 23 + 64? 157+ 86 + 97 + 31 ? 

2. 591+87 + 57 + 38? 611—28 + 87 — 99? 

3. 421 + 64 — 83 — 67? 117+17+17—19? 

4. 432 + 87 + 59 — 69? 836 — 79 + 59 + 47? 
6. 517 — 93 + 21—48? 437 — 98 + 66 — 77? 

6. 221—45 — 97 + 85? 527 + 38 — 63 — 72? 

7. 814 — 97 — 86 — 76? 541 + 64 — 78 — 67? 
a 941—87 — 96 — 63? 297 — 39 — 28—19? 
9. 407 — 69 + 43 — 76? 423 + 97 — 85 — 87? 

10. 731 — 49 — 58 + 23? 864 — 78 + 67 — 69? 

11. 27 + 88 + 96—13? 561 + 37 — 86—87? 



SECTION VL 



W» Add the numbeis in the following colomns. 

Firat. Second. Third. Fourth. Fifth. Sixth. SeTenth. Bighth. 

29 83 19 84 94 67 94 66 

84 64 17 67 82 58 75 88 



96 


99 


46 


63 


28 


39 


63 


99 


51 


25 


78 


41 


46 


62 


85 


47 


78 


37 


87 


29 


64 


87 


97 


89 


43 


72 


94 


13 


37 


54 


68 


95 


27 


69 


49 


17 


73 


66 


83 


16 



«• 1. 367 + 454? Solution. 367 -f 400 =767, -f 50= 
817 , + 4 = 821, Ans. Or 367, 767, 817, 821, Am. 

2. 516 + 485? 327 + 482? 527 + 275? 884+116? 

3. 217 + 587+111? 174 + 227 + 500? 325+144 + 
507? 



tion. 



Fourth. 


Fifth. 


Sixth. 


SereDth. 


Eifbth. 


Ninth. 


254 


244 


187 


214 


509 


222 


327 


115 


256 


199 


170 


333 


111 


312 


199 


318 


177 


277 


178 


328 


335 


216 


107 • 


188 



1. 617 — 329? Soltaion. 617 — 300 = 317,-20 = 
297, — 9 = 288, iiw*. Or 617, 317, 297, 288, ^Itw. 

2. 925 — 745? 724 — 295? 427 — 248? 323 — 166? 

3. 777 — 288? 629 — 333? 678 — 599? 572 — 257? 

4. 541 — 279? 327—198? 369 — 273? 911 — 675? 

5. 631 — 275? 382—193? 824 — 575? 621 — 328? 

6. 547 — 211? 932 — 595? 721 — 483? 264 — 327? 
7.618 — 479? 234—198? 591 — 287? ^613 — 257? 

8. 876 — 183? 841 — 757? 922 — 333? 523 — 275? 

9. 888 — 299? 532 — 199? 643 — 274? 518 — 279? 

!• 1. What number must be added to 50 that the sum shall 
equal 100 ? What number must be added to 70 ? 

2. To 30? to 90? to 10? to 25? to 85? to 15? to 94? 

5 
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3. To84? to 74? to 14? to 24? to 44? to 81? tol? 

4. To 6? to 8? to 78? to 16? to 46? to 37? to 36? 

5. To 64? to 41? to 73? to 19? to 57? to 43? 

6. What number must be added to 400 that the sum shall 
equal 1000 ? What number must be added to 600 ? 

7. To 60? to 80? to 150? to 450? to 891? to 673? 

8. To 973? to 273? to 456? to 225? to 250? to 750? 

9. To 825? to 125? to 888? to 666? to 384? to 575? 

10. To 875? to 333? to 411? to 673? to 527? to 425? 

11. To 897? to 138? to 279? to 842? to 147? to 853? 

J. 1. There are 58 towns in Worcester county, Mass., 50 in 
Middlesex, 31 in Berkshire, 30 in Essex, 26 in Franklin, 23 in 
Hampshire, 22 in Plymouth, 22 in Norfolk, 20 in Hampden, 19 
in Bristol, 13 in Barnstable, 3 in Suffolk, 3 in Dukes, and 1 in 
Nantucket. How many towns in all these counties ? 

2. The number of Representatives for the valuation year, from 
Sufiblk county is 47, from Essex is 49, from Middlesex is 68, 
from Worcester is 63, from Berkshire is 33, and from Norfolk is 
30. How many Representatives from the six counties ? 

3. A Vermont farmer had 17 cows, 24 oxen, 59 sheep, and 
19 horses. How many animals had he ? He sold 2 cows for 
67 dollars, 1 yoke of oxen for 85 dollars, 17 sheep for 33 dollars, 
and 2 horses for 99 dollars. How many dollars did he receive 
for them ? How many animals did he sell ? How many had 
he left ? 

4. The Boston Insurance Company owns 190 shares in the 
Connecticut River Railroad, 150 in the Boston and Providence 
Railroad, 20 in the Boston and Lowell Railroad, 150 in the 
Taunton Branch Railroad, and 100 in the Old Colony Railroad. 
How many shares are owned by the Company ? 

5. The Tremont Insurance Company, at Boston, owns bank 
stock as follows : In the Granite Bank 198 shares, in the City 
Bank 47 shares, in the Atlantic 10, in the Atlas 30, in the 
Market 13, in the North 55, in the Merchants* 27, in the Shoe 
and Leather Dealers' 30, in the Union 18, in the State 14, in 
the Tremont 216, in the New England 123, and in the Grocers* 
50. How many shares do they own ? They own 50 shares in 
the Taunton Branch Railroad, 100 in the Boston and Provi- 
dence, and 76 in the Boston and Worcester. What is the 
number of shares of railroad stock ? 

6. The Washington Insurance Company owns 100 shares in 
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the Atlas Bank, 50 in the City Bank, 50 in the Hamilton, 55 
in the Massachusetts, 50 in the Market, 75 in the North, 129 
in the New England, 26 in the Suffolk, 142 in the State, and 
76 in the Union. Required the number of shares held in all 
the banks. 

7. The Marblehead Marine Insurance Company owns 200 
shares in the Suffolk Bank, 150 in the Globe, 150 in the New 
England, 100 in the Eagle, 100 in the Columbian, 40 in the 
City, 45 in the Atlantic, 25 in the North, and 120 in the Mar- 
blehead. How many shares does the Company hold in these 
banks? 

8. The Essex Insurance Company owns 185 shares in Naum- 
keag Bank, 142 in the Commercial, 144 in the Exchange, 153 
in the Asiatic, 22 in the Mercantile, 9 in the Salem, 74 in 
the Merchants', 75 in the North, and 20 in the Shawmut. 
Required the number of shares held in all these banks. 

9. The Old Colony Insurance Company owns 35 shares in 
the Wareham Bank, 40 in the Railroad Bank, 15 in the Union 
Bank, 20 in the Market Bank, 15 in the New England, 24 in 
the Old Colony Bank, 25 in the Merchants', 21 in the Plymouth, 
10 in the Massachusetts, and 20 in the Boston. How many 
shares are held by the Company in all these banks ? 

10. In sinking a water shaft in a coal mine in Rhode Island, 
the following depths were penetrated: 9 feet of sand and 
gravel, 12 of dark-colored slate, 23 of graywacke, 41 of soft 
black slate, 50 of hard brown slate, 16 of gray slate, 15 of very 
hard brown slate, 12 of gray freestone, and 4 of. coaL What 
was the distance from the surface of the ground to each of the 
above rocks ? How deep was the shaft sunk ? 

11. The highest point of land in Waltham is 570 feet in 
height. How much higher is this hill than Prospect Hill, in the 
same place, which has an elevation of 470 feet ? Than Bear 
Hill, which has an elevation of 510 feet ? How much higher is 
Bear Hill than Prospect Hill ? 

12. Mr. Allen had 25 dollars, Mr. Abbot paid him 17 dollars, 
and Mr. Dickerson paid him 19 dollars ; he then paid a debt of 
31 dollars, and bought some flour for 11 dollars; he spent the 
remainder of his money for broadcloth, which he sold for 35 
dollars, and with the money gained on the broadcloth he bought 
20 bushels of com, which he sold for 24 dollars. How much 
money did he then have ? How much more than he had at 
first? 

13. Mr. Eaime bought 17 bushels of quinces for 35 dollars. 
He sold 9 bushels of them to Mr. Ballou for 26 dollars, and the 
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remainder to Mr. Cook for 33 dollars. He then spent all his 
money for 50 bushels of apples which he sold for 75 dollars. 
With the money gained on the apples he bought sugar, which 
he sold for 11 dollars more than he gave for it. How much 
money had he then ? How much did he gain on his quinces, 
apples, and sugar? How much more on the apples tiian on 
the quinces ana sugar? 

14. A man carried 5 loads of potatoes to niarket. There 
were 23 bushels in the first load, 19 in the second, 25 in the 
third, 27 in the fourth, and 29 in the fifth. How many bushels 
were there in all ? He received 18 dollars for the first load, and 
100 dollars for them all. How much did he receive for the last 
four loads ? He received 14 dollars for the second load. How 
much did he receive for the last three ? He received 21 dollars 
for the third load. How much did he receive for the last two ? 
He received 23 dollars for th6 fourth load. How much did he 
receive for the last ? 

15. A farmer, who raised 134 bushels of com, sold 97 bushels, 
and kept the rest for his own use. How many bushels did he 
keep ? He raised so many oats that after selling 96 bushels to 
one man, 43 to another, and 87 to another, he had 58 bushels 
left. How many bushels of oats did he raise ? He raised 124 
tons of hay, of which he sold 37 tons. How many tons did he 
keep ? ' He gathered 827 bushels of apples, of which 136 bushels 
were cider apples, 87 bushels were early apples, 128 bushels 
were fall apples, and the remainder were winter apples. How 
many were winter apples ? From the cider apples he made 20 
barrels of cider ; he sold 79 bushels of early apples, 117 bushels 
of fall apples, and 443 bushels of winter apples, using the rest 
in his family. How many bushels of each kind did he use ? 
How many bushels of apples did he sell ? He raised 234 bush- 
els of potatoes, of which he used 38 bushels, selling the rest^ 
How many did he sell ? He received 73 dollars for the corn, 93 
dollars for the oats, 628 dollars for the hay, lb dollars for the 
early apples, 87 dollars for the fall apples, 341 dollars for the 
winter apples, and 150 dollars for the potatoes. How much did 
he receive for all he sold? 

16. A news-boy sold on Monday some papers for 96 cents, 
which cost him 54 cents ; on. Tuesday for 87 cents, which cost 
him 39 cents, and .on Wednesday for 93 cents, which cost him 
49 cents. How many cents did he gain on what he sold in 
three days ? 

17. Jemmy Daily had 17 cents with which he purchased 
some papers, which he sold so as to gain 14 cents on them. 
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With the money he thus received he purchased some more 
papers, which he sold so as to gain 28 cents on them. After 
giving his mother 9 cents to huy some bread with, he spent the 
rest of his money for papers, which he sold so as to gain 37 
cents on them. He now gave 43 cents to his mother, keeping 
the rest to buy some more papers with. How many cents did 
he keep ? 

18. A man started from Boston for the purpose of seeking 
his fortune, taking with him 675 dollars. He £rst went to New 
York, from thence to Philadelphia, and there took ship for San 
Francisco. His fare from Boston to New York was 4 dollars, 
and from New York to Philadelphia 3 dollars. While stopping 
in Philadelphia he was robbed of his valise, containing 100 dol- 
lars. His passage to San Francisco cost him 225 dollars. After 
remaining in San Francisco 1 week and 2 days at an expense 
of 27 dollars, he started for tbe mines. He worked at the ** wet 
diggings "30 days, and at the "dry diggings" 15 days. He 
sold the gold he got at the " wet*diggings " for 375 dollars, and 
that which he got at the " dry diggings " for 87 dollars. The 
expenses of his trip to the mines were 117 dollars. From San 
Francisco he went to Calcutta, paying 50 dollars for his passage, 
and immediately upon his arrival he went into business. At 
the end of three months his health became so poor that he was 
obliged to give up business and return to Boston. His profits 
while in Calcutta were 347 dollars. His passage to Boston cost 
him 1 15 dollars. How much money had he when he arrived 
at Boston ? Had Jie more af/leas than when he left Boston, and 

howmuch?|^^>^2 Jrt75^ :^ 



SECTION VII. 

A* All nations, excepting perhaps the most barbarous, have 
some kind of money ; but each nation has a system peculiar to 
itself, and generally differing from every other in its denomina- 
tions, coins, &c. The people of the United States reckon 
money in dollars and cents ; the English reckon it in pounds, 
shillings and pence ; and the French, in francs and centimes. 

So, too, each nation has a peculiar system of weights and 
measures, some of the most important of which are illustrated 
in the following 

5* 
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TABLES OF MONEY, WEIGHTS, AND MEASURES. 

B* The money of the United States is called Federal 
Money. 

TABLE OF FEDERAL MONBT. 

10 mills = 1 cent. 
10 cents sss 1 dime. 
10 dimes ^ 1 dollar. 
10 dollars sss 1 eagle. 

The coins of the United States are, — the dollar; the half-dol- 
lar, or fifty-cent piece; the quarter-dollar, or twenty-five-cent 
piece; the dime, or ten-cent piece; the half-dime, or five-cent 
piece ; the three-cent piece ; the cent ; the eagle, or ten-dollar 
piece ; the double eagle, or twenty-dollar piece ; the half-eagle, 
or five-dollar piece ; and the quarter-eagle, worth 2^ dollars. 

The dollar is coined both of gold and silver ; the coins worth 
more than a dollar are of gold, and the others, with the excep- 
tion of the cent, are of silver. The cent is of copper. 

G* The money used in England is called English, or Ster- 
ling Money. 

TABLE OF STERLING MONEY. 

4 farthings = 1 penny. 
12 pence = 1 shilling. 
20 shillings = 1 pound. 

When numbers expressing values in Sterling money, are 
used, the character <£ marks the pounds ; s. the shillings ; d. 
the pence ; and qr. the farthings. 

JUttstration, 27 pounds, 18 shillings, 5 pence, and 3 farthings, 

4 ■• d. on. 

may be written thus : 27£, 18s. 5d.3qrs.; or thus : 27, 18, 5, 3. 
Farthings are also frequently expressed as fourths of a penny. 
Thus, 7d. 3qrs. = 7 Jd., and both forms may be read as 7 pence 
and 3 farthings. 

The coin representing the pound is called the Sovereign. Its 
value in United States money varies from 4 dollars and 83 
cents; to 4 dollars and 86 cents, but is usually about 4 dollars 
and 84 cents. There are several other coins used in England, 
of which we. will mention only two, viz. : the Guinea, or 21 
shilling piece, and the Crown, or 5 shilling piece. 
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V» Almost all articles, except gold, silver, and jewels, are 
weighed by what is called Avoirdupois Weight. 

TABLE OF AVOIRDUPOIS WEIGHT. 

16 drams = 1 ounce. 

16 ounces = 1 pound. 

28 pounds = 1 quarter. 

4 quarters = 1 hundred weight. 

20 hundred weight = 1 ton. 

The abbreviations made use of in this weight, are T. for ton, 
cwt. for hundred weight, qr. for quarter, lb. for pound, oz. for 
ounce, and dr. for dram. For example : 5 T. 17 cwt. 3 qr. 13 
lb. 8oz. 7 dri, = 5 tons^ 17 hundred weight, 3 quarters, 13 
pounds, 8 ounces, and 7 drams. 

In several of the States of the Union, laws have been made 
fixing the hundred weight at 100 lb., the ton at 2000 lb., and 
the quarter at 25 lb., but in the standard of the United States 
government, and in that of Great Britain, the weights are reck- 
oned as in the table. 

£• The weight used in weighing Gold, Silver, and Precious 
Stones, is called Troy Weight. This weight is also used in 
philosophical experiments. 

TABLE OF TROY WEIGHT. 

24 grains = 1 pennyweight. 

20 pennyweights = 1 ounce. 
12 ounces = 1 pound. 

In this weight, lb. stands for pound, oz. for ounce, dwt. for 
pennyweight, and gr. for grain. Illustration : — 13 pounds, 7 
ounces, 18 pennyweights, 23 grains, may be expressed thus : 

lb. oz. dwt. fr. 

13 lb. 7 oz. 18 dwt. 23 gr.; or thus : 13, 7, 18, 23. 

¥• The weight used in compounding or mixing medicines, 
is called Apothecaries' Weight. Physicians write their pre- 
scriptions in this weight; but medicines are bought and sold 
by Avoirdupois Weight. 

TABLE OF apothecaries' WEIGHT. 

20 grains = 1 scruple. 

3 scruples = 1 dram. 

8 drams = 1 ounce. 
12 ounces = 1 pound. 
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To mark the denominations of this weight, we use the fol- 
lowing characters, viz. : — fib for pound, $ for ounce, 5 ^^^ dram, 
B for scruple, and gr. for grain. For example : 5 fb 6 § 4 5 
2 3 17 gra., would be read as 5 pounds, 6 ounces, 4 drams, 
2 scruples, and 17 grains. 

O. The only difference between Troy Weight and Apothe- 
caries' Weight IS, that in the former the ounce is divided into 
pennyweights and grains, while in the latter it is divided i^to 
drams, scruples, and grains. The pound, ounce, and grain, are 
the same in both weights. 

The value of denominations of the same name in Avoirdu- 
pois and Troy Wei^ts, differs very materially, as may be seen 
from the following Table, which shows the value in Troy grains 
of each denomination we have given in the preceding tables of 
weights. 

1 lb. Av. = 7000 gr. Troy. 

1 « Tr. = lfib.= 5760 

1 oz.Av. = 437^ 

1 « Tr. = lg.= 480 






1 dr. Av. 


= 27iJ 


1 5 


= 60 


1 9 


— 20 


1 dwt. 


= 24 


1 gr. Ap. 


— 1 



(( « 

(( (( 

it tt 

tt tt 

tt tt 

tt tt 



From the above table, we should find by calculation, that 144 
lb. Av. = 175 lb. Tr., and 192 oz. Av. = 175 oz. Tr. 
Therefore, 1 lb. Av. = |JJ or 1^^^ 1^- Tr., and 1 oz. Av. = 
m oz. Tr. 

H. Distances in any direction are measured in the denom- 
inations contained in the following 

TABLE OF LONG MEASTTRE. 

12 inches =1 foot. 

3 feet = 1 yard. 

5J yards, or ) 

16i feet, 1 = ^ '°^' ^' P"^^- 
40 rods = 1 furlong. 

8 furlongs = 1 mile. 

3 miles =e= 1 league. 
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In this measure, le. stands for league, m. for mile, f. for far- 
long, rd. for rod, yd. for yard, ft. for foot, and in. for inches. 

Surveyors usually measure distances by means of a chain 4 
rods in length, called Gunter's chain, or the Surveyor's chain. 
This chain contains 100 equal links ; 25 links will, therefore, 
equal 1 rod, and 1 link will equal 7}f inches. 

I. The fbllowing measure is used for measuring cloth, rib- 
bons, dec, 

TAALk OF CLOTH MEASURE. 

2j- inches = 1 nail. 
4 nails = 1 quarter. 
4 quarters = 1 yard. 

In this measure, yd. stands for yard, qr. for quarter, and na. 
for nail. 

The yard and inch are the same in length as the yaii and 
inch Long Measure. 

J. Square Measure is used for measuring surfaces. As true 
ideas of the nature of the right angle, rectangle, and square, 
are essential to a just appreciation of this measure, we insert 
the following definitions and illustrations, leaving it with the 
teacher to give such others as he may deem necessary. 

When two lines meet at a point, their difference m direction 
is called the angle of the two lines. The point where they 
meet is called the vertex of the angle. 

^^ 1' In this figure the lines marked b a and 

B c form an angle whose vertex is at b. 

In reading an angle, the letter at the ver- 
tex is always made the middle one. The 
angle in figure 1 may be read, either as the 

'^ angle a b c, or as the angle c b a. 
Fig. a. A 

In this figure there are two angles, 
viz. : D b A, and a b c. The first is 
the difference in direction of the two 
lines A B and d b, and the second is 
the difference in direction of the two 

lines A B and b c. It is evident that 

D ^ Q the first is larger than the second. 

When the t^o angles formed by one straight line meeting 
another are equal to each other, they are called right angles, 
und the two lines are said to be perpendicular to each other. 
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Fig. 3. 



Suppose the straight line d b has met the 

straight line a c, so as to make the adjacent 

angles a H d and dbg equal to each other; 

then A B D and dbg will each of them be 

'C right angles, and d b and a g will be perpen- 



dicular to each other. 

An angle greater than a right angle is called an obtuse 
(blunt) angle, and one less than a right angle is called an acute 
(sharp) angle. In Fig. 2, d b a is an obtuse angle, and A B c is 
an acute angle. In Fig. 1,a B c is an acute angle. 

A four-sided figure having all its angles right angle's is 
called a rectangle. 

A rectangle having all its sides equal is called a square. A 
square, then, has four equal sides and four equal angles. Fig- 
ures 4 and 5 represent rectangles. Figure 5 also represents a 
square. 

Fig. 4. Fig. 6. 





If a square measures a foot on each side, it is called « square 
foot ; if it measures a yard on a side, it is called a square yard, 
&c. &c. 

All surfaces are measured by Square Measure, that is, by the 
number of squares of a given size to which they are equivalent. 
Thus, a surface contains 5 square feet, when it is equivalent to 
5 squares, each measuring 1 foot on a side. 



TABLE OF SQUARE MEASURE. 

144 square inches = 1 square foot. 
9 square feet = 1 square yard. 

30^ square yards, or 
272^ square feet 



> = 1 square rod. 



40 square rods 
4 roods 
640 acres 



= 1 rood. 
= 1 acre. 
= 1 mile. 



In this measure, Sq. M. stands for square mile, A. for acre, 
R. for rood, sq. rd. for square rod, sq. yd. for square yard, sq. ft. 
for square foot, and sq. in. for square inch. 

K« A solid is a body which has length, breadth, and thickness. 



SECTION vn. 59 

A cube is a rectangular solid, whose length, breadth, and 
height are equal. It may also be defined as a solid which is 
bounded by six equal squares. « 

A cube 1 foot long, 1 foot wide, and 1 foot high, would be a 
cubic foot. A cube 1 yard long, 1 yard wide, and 1 yard high, 
would be a cubic yard. 

The solid contents of bodies are measured by cubic measure, 
f. 6., by the number of cubes of a given size which the bodies 
contain, or to which they are equivalent. 

TABLE OF CUBIC MEASUBE. 

1728 cubic inches :^ 1 cubic foot 
27 cubic feet = 1 cubic yard. 
16 cubic feet = 1 cord foot. 
8 cord feet, or ) , , ^ . 
128 cubic feet, j = 1 "^o"! of wood. 

In this measure, C. stands for cord, Cd. ft. for cord foot, co. 
ft for cubic foot, cu. yd. for cubic yard, and cu. in. for cubic 
inch. 

li. Circular or Angular Measure is used to measure angles, 
and the circumferences of circles. 

A circle is a surface bounded by a curved line which is every- 
where equally distant from a point within called the centre. 
The boundary-line is called the circumference of a circle. 

Fig. 6 represents a circle of which C is the centre. 

Fig. 6. 

The distance from the centre of a circle 
to the circumference is called the radius of 
the circle. 

The distance from a point on one side of 
a circle through the centre to a point on the 
opposite side is called the diameter of the 
circle. Any portion of the circumference is 
called an arc. Every circumference of a 
circle, whether the circle be lar&fe or small, 
-is supposed to be divided into 360 equal parts called degrees. 
Each degree is divided into 60 equal parts called minutes, 
and each minute into 60 equal parts called seconds. A 
degree is to be regarded simply as the 360th part of the circum- 
ference of the circle considered. Hence it is obvious that its 
length, and that of its subdivisions, must vary with the size of 
the circle. 
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If from the vertex of an angle as a centre, we should draw a 
circumference, some portion of that circumference would be 
included between the sides of the angle. The larger the angle 
is, the larger will be the arc included between its sides, and the 
smaller the angle is, the smaller will be the included arc. 
Since the angle and the arc thus vary with each other, we take 
the arc as the measure of the angle. If the arc contains 50 
degrees, the angle is one of 50 degrees, &^. 

Figure, 7 may illustrate this. 

Fig. r. 

In this figure let g be the centre of the 
circle and the vertex of the several angles, 
and let f h and o d be lines perpendicular to 
each other, and c E and c i be lines drawn at 
random. Then the arc e d is the measure of 
the angle ^ c d ; the arc n f, of the angle d 
of; the arc d i, of the angle d c i; the arc 
E F, of the angle e c f, &c. 

Since f h and g d are perpendicular to 
each other, the angles fod, dch, hog and g c f are all right 
angles, and each of them must include ^ of the angular space 
about the point c. Therefore, the arc included between the 
sides of a jright angle equals ^ of the circumference, and the 
measujre of a right angle is ^ of 360 degrees, which equals 90 
degrees. The measure .of an acute angle is less than 90 degrees^ 
and that of an obtuse angle niore than 90 degrees. 

TABLE OF CIRCULAR, OR ANGULAR MEASURE. 

60 seconds = 1 minute. 
60 minutes = I degree. 
360 degrees = 1 circumference. 

Degrees are marked by the character **, minutes by', seconds 
by " : Thus, 13*» 27' 49" = 13 degrees, 27 minutes and 49 seconds. 
An arc of 90® is called a Quadrant. 
A Sign is an astronomical measure of 30®. 

HI. Dry Measure is used for measuring all kinds of grain, 
beans, nuts, salt, &;c. 

TABLE OF DRY MEASURE. 



2 pints sssz 1 quart. 
8 quarts c= 1 peck. 
4 pecks = 1 bushel. 
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The Chaldron c^ 36 basheia is sometimes used in measuriog 
coab. ch. stands for cfaaldrooy bu. for bushel, pk. for peck, qt. 
for quart, and pt. for pint 

The bushel contains 2150f cubic inches* The quart must, 
therefore, contain 67-^ cubic inches. 

IV* All kinds of liquids are measured by Liquid Measure. 

LIQUID MEASUHE. 

4 gills ss: 1 pint 
2 pints = 1 qoart. 
4 quarts = 1 gallon. 

In this measure gal. stands for gallon, qt for quart, pt. for 
pint and gi. for gill. 

The hogshead of 63 gallons is used in estimating the contents 
of reservoirs or other large bodies of water, but in all other cases, 
the term hogshead is not a definite measure. Casks containing 
from 50 or 60 to 100 or 200 gallons are called hogsheads. 

A barrel of ciSer is usually reckoned at 31X gallons. 

The gallon contains 231 cubic inches. The beer gallon is 
sometimes used fpr measuring milk, beer and ale. 

The beer gallon contains 282* cubic inches. The beer quart 
must therefore contain 70^ cubic inches. 

The following table will be convenient for use in comparing 
Dry, Liquid, and Beer Measures : 

1 qt. Dry Measure = 67^ cubic inches. 
1 qt. Liquid Measure = 67| cubic inches. 
1 qt Beer Measure = 70 J cubic inches. 

O* TABLE OF TIME. 

60 seconds = 1 minute. 

60 minutes = 1 hour. 

24 hours s=s 1 day. 

7 days = 1 week. 

365iday8or I „ 1 vear 

52 weeks and 1 j. days ) ^ 

The year is divided into 12 months, which differ somewhat in 
length. In this measure yr. stands for year, mo. for month, wk. 
for week, da. for day, h. for hour, m. for minute, and sec. for 
second. 

6 
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To avoid the inconyenience of reckoning j- of a day with each 
year, every fourth year (called heap year) is reckoned at 366 
days and the others are reckoned at 365 days. A leap year 
may always be known by this, viz.: — Its number can be divided 
by 4. Thus we know that 1852 is a leap year, because 1852 
can be divided by 4 without a remainder. 

The year in reality contains but 365 days, 5 h. 48 m. 48 sec. 
80 that by reckoning 365j- days we make a slight error each 
year which in 100 years amounts to about 1 day. The Centen- 
nial years are not, therefore, reckoned as leap years unless the 
number of the year be divisible by 400. Thus the year 1900 
will not be a leap year ; but the year 2000 will be. 

TABLE OF THE MONTHS. 



January has 31 days. 
♦February has 28 days. 
March has 31 days. 
April has 30 days. 
May has 31 days. 
June has 30 days. 



July has 31 days. 
August has 31 days. 
September has 30 days. 
October has 31 days. 
November has 30 days. 
December has 31 days. 



P. MISCELLANEOUS. 

12 things = 1 dozen. 
12 dozen == 1 gross. 
12 gross s= 1 great gross. 
20 things =: 1 score. 

A barrel of beef or pork weighs 200 lbs. 
A barrel of flour weighs 196 lbs. 

PAPER. 

24 sheets = 1 quire. 
20 quires == 1 ream. 

BOOKS. 

A sheet folded into 2 leaves is called a folio. 

« « «< « 4 « " " « quarto. 

c( c< c( « Q « « « « octavo. 

" " " « 12 " " " " duodecimo or 12 mo. 

« « « «< 18 " " " " 18 mo. 

* In Leap year Febraary has 29 days. 
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^« 1. What must be added to 16s. to give a sum equal to 
£1 ? What must be added to 13s. ? to ISs. ? to 78. ? to 198. ? 
to lis.? to 10s.? 

2. What must be added to 9d. to give a sum equal to 1 
shilling? What must be added to dd.? to lid.? to 8d.? to 
4d.? to7d.? 

3. What must be added to 12 gr. to give a sum equal to 1 
dwt. ? What must be added to 11 gr. ? to 17 gr.? to 23 gr. ? 
to 13 gr. ? to 15 gr. ? to 5 gr. ? to 19 gr. ? to 9 gr. ? 

4. What must be added to 7 Avoirdupois ounces to give a sum 
equal to 1 lb.? What must be added to 11 oz. ? to 9 oz. ? to 
12 oz. ? to 2 oz. ? 

5. What must be added to 17 lb. to give a sum equal to 1 
qr.? What must be added to 19 lb.? to 9 lb.? to 11 lb.? to 
23 lb.? to 21 lb. ? to 17 lb. ? to 15 lb. ? to 6 lb. ? 25 lb. ? to 18 
lb. ? to 3 lb. ? 

6. What must be added to 121 sq. in. to give a sum equal to 
1 sq. ft. ? What must be added to 134 sq. in. ? to 141 sq. in. ? 
to 107 sq. in. ? to 96 sq. in. ? to 87 sq. in. ? to 71 sq. in. ? to 
115 sq. in. ? to 111 sq. in. ? to 47 sq. in. ? to 138 sq. in. ? to 
104 sq. in. ? to 109 sq. in. ? 

7. How many more than cwt. enough for 1 ton are there in 
36 cwt. ? in 25 cwt. ? in 39 cwt. ? in 31 cwt. ? in 27 cwt. ? in 

36 cwt. ? 

Then how many tons and cwt. are equal in value to 37 cwt. ? 
to 25 cwt. ? to 39 cwt. ? to 31 cwt. ? to 27 cwt. ? to 36 cwt. ? 

8. How many more than enough S ^or one ib are there in 16 
S ? Then how many ib and S are there in 16 3 ? in 18 S ? in 
23 g ? in 20 g ? in 15 g ? in 19 g ? in 18 g ? 

9. What is the value of each of the following, expressed in 
as high denominations as possible ? 181 sq. in. ? 39 gr. Troy ? 

37 shillings ? 15 5 ? 55 lb. Avoirdupois ? 21 in. ? 74 sq. rdf. ? 
16 sq. ft.? 11 days? 

10. What will be the value of 211 cu. ft. expressed in cords 
and feet ? of 36 dwt. in oz. and dwt. ? of 107 sec. in minutes and 
seconds ? 

R. 1. What is the value of 33 lb. -|- 21 lb. expressed in 
the highest possible denominations ? Solution. 23 lb. -|- 21 
lb. = 44 lb. = 1 qr. 16 lb. 

2. What is the value of each of the following, expressed in 
the highest possible denominations ? 

3. Of 26 lb. + 25 lb.? 16s. + 188.? 13s. + 19s. ? 
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4. Of 17 hours + 21 h. ? 22h. +fi3h.? 

5. Of 22 gr. + 19 gr. Troy weight ? 18 dwt + 16 dwt. ? 

6. Of 11 oz. + 9 oz. Troy ? lOd. + 8d. ? 16s. + 18s. ? 

7. Of 15 dr. + 13 dr. ? 9 oz. + 8 oz. Avoirdupois ? 

8. Of 12 oz. -f 15 oz. av. ? 26 Ihs. + 8 lbs. ? 

9. Of 1 Is. + ISs. ? 5 qt. + 7 qt. Dry Measure ? 

10. Of 135 sq. in. + 121 sq. in. ? 85 sq. in. -f- 79 sq. in. ? 

11. Oflld. +8d.? 

Much labor can be saved in performing examples like those 
under this letter, by applying the principles illustrated in the 
following example : 

What is the value of 23 lb. + 21 lb. ? 

Observing that 23 lb. lack but 5 lb. of being 1 qr., we take 
6 lb. from 21 lb. and add it to 23 lb., which gives the following 
solution : 23 lb. + 21 lb. = 28 lb. -|- 16 lb. = 1 qr., 16 lb. 
Ans, 

Perform all the examples under this letter by the method last 
explained. 

8. 1. What is the value of 23 lb. + 26 lb. + 27 lb.? 

Soliaion, 23 lb. -f- 26 lb. = 49 lb. or 1 qr. 21 lb., and 1 qr. 21 lb. 

+ 27 lb. = 1 qr. 48 lb. = 1 qr. + 1 qr. 20 lb. = 2 qr. 20 lb., Ans. 

Or, adding and reducing by naming only results, we say,. 23 lb.; 

49 lb., or 1 qr. 21 lb. ; 1 qr. ^ lb., or 2 qr. 20 lb.. Am. 

2. What is the value of 24 lb. + 19 lb. + 25 lb. ? 

3. 23 lb. + 21 lb. + 24 lb.? 17cwt.+ 18cwt.+ 19cwt.l 

4. 13 oz. -|r 15 oz. -|- 11 oz. Avoirdupois ? 

5. 15 dr. + 10 dr. -f 13 dr. Av. ? 8 g + 11 g -f 9 g ? 

6. 18 gr. -|- 15 gr. -j- 17 gr. Apothecaries ? 

7. 7 5 +.6 5 + 5 5 + 7 5 ? 

8. 8 in. + 11 in. + 7 in. + 4 in.? 

9. 36rd. + 29rd. + 38rd.? 17s. + lis. + 16s. + 18s.? 

10. 8d. + 6d. + 5d. -f 9d. ? 47 sec. + 52 sec. + 39 sec. ? 

11. 13h. + 21h. + 17h. -f22h.? 

12. 132 sq. in. + 100 sq. in. + 140 sq. in. ? 

13. 126 sq. in. -f 134 sq. in. -f 127 sq. in. ? 

14. What is the value of 23 lb. + 26 lb. + 27 lb.? 
Solution. Since 26 lb. lack but 2 lb. of being 28 lb., or 
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I qr., we have 23 lb. + 26 lb. = 1 qr. 21 lb. ; and, since 27 lb. 
lack but 1 lb. of being 1 qr., we have 1 qr. 21 lb. -|- 27 lb. ^ 2 
qr. 20 lb. Therefore, 23 lb. + 26 lb. -f 27 lb. = 2 qr. 20 lb. 
Or, adding and reducing by naming only results, we say 23 
lb. ; 1 qr. 21 lb. ; 2 qr. 20 lb.. Am. 

15. Apply the principles illustrated in the last solution to 
each of the examples under this letter. 

Note. The papil should master all the forms of solution given 
above, so that in practice he may use one or the other, as may seem 
best adapted to the numbers he has to add. 

16. What is the value of 7 oz., 11 dr. -|- 3 oz., 14 dr. ? 
Soltaion. 7 oz. 11 dr. -f- 3 oz. 14 dr. = 7 oz. 11 dr. -j- 3 

oz. + 14 dr. = 10 oz. 11 dr. + 14 dr. = 11 oz. 9 dr. 

Solutionj naming only results, 7 oz. 11. dr.; 10 oz. 11 dr.; 

II oz. 9 dr., Ans. 

17. What is the value of 5 oz. 13 dr. -j- 4 oz. 5 dr. ? 

18. 1 qr. 25 lb. + 1 qr. 23 lb. ? 12 lb. 13 oz. + 8 lb. 14 oz. ? 

19. 15 dwt. 21 gr. + 2 dwt. 19 gr. ? 

20. 8 dwt. 14 gr.4- 3 dwt. 13 gr. ? 

21. 3 oz. 17 dwt. -f 2 oz. 8 dwt. ? 4 ft. 11 in. + 2 ft. 8 in. ? 

22. 3 fur. 28 rd. + 2 fur. 27 rd ?. 7£ 15s. + 8£ 14s. ? 

23. 9£ 17s. + 6£ 18s. ? 9s. lid. + 86. 8d.? 

24. 3 da. 19 h. + 2 da. 21 h. ? 

25. 2 sq. ft. 107 sq. in. + 4 sq.. ft. 124 sq. in. ? 

26. a sq. ft. 87 sq. in. + 3 sq. ft. 78 sq. in. ? 

T. 1. What is the value of 4£ 16s. — 3s. ? 

Ans. 4£ 13s. 

2. What is the value of 28£ 19s. — 6s. ? 17s. 9d. — 7d. ? 

3. 9£ 18s. — 15s. ? 2 qr. 23 lb. — 14 lb. ? 

4. 6 da. 13 h. — 7 h.? 3 3 7 5 — 35? 

5. 2 9 14 gr. — 12 gr. ? 5 sq. ft. 127 sq. in. — 54 sq. in. ? 

6. What is the value of 28£ — 5s. ? 

Solution. 28£ — 5s. = 27£ 20s. — 5s. = 27£ 15s. 

7. What is the value of 19£ — 16s. ? 16s. — 7d. ? 

& 3R. — 15sq.rd.? 2qr. — 14 1b.? 3qr. — 231b.? 
6* 
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9. 24 lbs. — 11 02. (Avoirdupois) ? 8 oz. — 8 dr. ? 

10. 3 dwt — 3gr. ? 17 dwt. — 8 gr. ? 48 m. — 17 sec ? 

11. What is the value of 1 dwt. 14 gr. — 21 gr. ? 

1st Solution. 1 dwt. 14 gr. — 21 gr. «■ 38 gr. — 21 gr. k 
17 gr. 

2d Solvtum. Since we cannot subtract 21 gr. from 14 gr., 
we will subtract it from 1 dwt., or 24 gr., leaving 3 gr., which 
added to 14 gr. = 17 gr. 

3d SoltUion. Subtracting 14 of the 21 grains from the 14 
grains, we leave 7 gr. to subtract, virhich taken from the 24 gr. 
leaves 17 gr. 

NoTi. The aecoDd or third forms will usually be more oonveDient 
than the first. 

12. What is the value of 1 dwt. 21 gr. — 23 gr. ? 

13. 1 dwt. 7 gr. — 15 gr. ? 1 qr. 17 lbs. — 19 lbs. ? 
14 1 qr. 16 lb. — 27 lb. ? 1£ 4s. — 17s. ? 

15. Is. Id. — lid. ? 1 m. 27 sec. — 54 sec. ? 

16. 1 m. 4 sec. — 37 sec. ? , 

17. 1 sq. ft. 123 sq. in. — 138 sq. in. ? 

18. 1 sq. ft. 14 sq. in. — 103 sq. in. ? 

19. 1 B. 13 sq. rd. — 29 sq. rd. ? 

20. What is the value of 4 fur. 21 rd. — 27 rd. ? 
Solution. 4 fur. 21 rd. — 27 rd. = 4 fur. — 6 rd. = 3 fur. 

34 rd. 

21. What is the value of 7 fur. 18 rd. — 23 rd. ? 

22. 5 fur. 1 rd. — 37 rd. ? 7s. 3d. — lid. ? 

23. 9 1b. 4 5 — 9 5? 2B4gr. — 16gr.? 

24. 4 da. 15 h. — 19 h. ? 28 m. 28 sec. — 53 sec. ? 

25. 17 T. 17 cwt. — 13 cwt. 16 dwt. 4 gr. — 18 gr. ? 

26. 8 cu. yd. 3 cu. ft. — 23 cu. ft. ? 2 m. 1 fur. — 7 fur. ? 

27. What is the value of 18 gal. 2 qt. — 3 gal. 3 qt. ? 

28. 17 bu. 1 pk. — 4 bu. 3 pk. ? 3 pk. 4 qt. — 2 pk. 7 qt. ? 

29. 24£ 4s. — 13£ 16s. ? 3 qr. 8 lbs. — 1 qr. 25 lbs. ? 

30. 3 qr. 16 lb. — 1 qr. 18 lb. ? 6 da. 20 h. — 3 da. 22h.? 

31. 4 da. 12 h. — 1 da. 19 h. ? 18b. 4d. — 15s. 6d. ? 

32. 12s. 2d. — 58. 6d. ? 
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33. 5 sq. yd, 2 sq, ft. — 2 sq. yd. 8 sq. ft. ? 

34. 86 sq. ft. 14 sq. in. — 75 sq. ft. 121 sq. in. ? 

35. 97 sq. ft. Ill sq. in. — 85 sq. f t. 143 sq. in. ? 

36. 49 cu. yd. 14 cu. ft. — 31 ca. yd. 23 ca. ft. ? 

37. 146 cu. yd. 3 cu. ft. — 29 cu. yd. 26 cu. ft. ? 

38. 19 yd. 1 qr. — 8yd.3qr.? 44 w.2 da. — 26 w.5da.l 

39. 6 da. 4 h. — 4 da. 6 h.? 22 h. 17 m. — 17 h. 22 m.1 

40. 47 m. 23 sec — 23 m, 47 sec.? 5319 — 232 9? 



SECTION VIII, 

The following combinations from the '' First Steps in Num- 
bers," are inserted here for convenience of review. For practi* 
cal examples applying them, and more full illustrations, see 
First Steps, Sections 10, 11, 12, and 13 

A. 1. How many are 2 X 2? 3x2? 4x3? 4x2? 

2. 2 X 4? 3X3? 5X2? 2x5? 6x2? 2X6? 

3. 4 X 3? 3x4? 7X2? 2x7? 5x3? 3x5? 

4. 4 X 4? 8X 2? 2X 8? 9 X 2? 2x9? 6x3? 
5.3x6? 10X2? 2x10? 4x5? 5x4? 

6. 2X2X2? 2x3x2? 3x3x2? 

7. 2x2x2x2? 2X2X4? 2x3x3? 

8. 2X2X5? 2X2X3? 5x2x2? 4x2x2? 



B. 1. How many times 2 = 6? =18? 20? 
16? 8? 14? 10? 

2. How many times 3 =12? 18? 6? 15? 9? 

3. How many times 4 = 20 ? 4? 12? 16? 8? 

4. How many times 5 = 10? 20? 5 ? 15? 

5. How many times 6 =: 18 ? 6 ? 12 ? 

6. How many times 7 = 14 ? 7 ? 

7. How many times 8 = 16 ? 8 ? 

8. How many times 9 = 9? 18 ? 

9. How many times 10 = 20 ? 10 ? 



4? 12? 
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C. 1. 6 = 3 times what number ? 9 = 3 times what ? 

2. 12 = 2 times what ? 20 = 5 times what ? 

3. 15 = 5 times what ? 14 = 2 times what ? 
4 18 = 9 times what ? 8 =: 2 times what ? 

5. 12 = 4 times what ? 18 = 6 times what ? 

6. 15 =: 3 times what ? 6 a= 2 times what ? 

7. 20 = 10 times what ? 14 = 7 times what ? 

8. 20 = 2 times what ? 18 = 3 times what ? 

9. 8 =: 8 times what? 18 =: 2 times what ? 

10. 16 = 4 times what ? 20 = 4 times what ? 

11. 4 = 2 times what ? 8=4 times what ? 

12. 12 = 3 times what ? 16 =: 8 times what ? 
s 13. 7 =: 7 times what ? 12 = 6 times what ? 

14. 10 = 5 times what ? 3 = 3 times what ? 

15. 10.= 2 times what ? 



SECTION IX. 



Note. Many of the principles illustrated in this section are more 
fally illostrated in the First Steps. They are inserted here merely for 
eonyeuience of review. 

A« 1. Explanation, When any thing or number is divided 
into two equal parts, the parts are called halves of the thing or 
number. One of the parts is called one half, and two of the 
parts are called two halves of the thing or number. 

2. Explanation, When any thing or number is divided into 
three equal parts, the parts are called thirds of the thing or 
number. One of the parts is called one third, two of the parts 
two thirds, and three of the parts three thirds of the thing or 
number. 

3. Exjdanjotion, When any thing or number is divided into 
four equal parts, the parts are called fourths of the thing or num- 
ber. One of the parts is called one fourth, two of the parts two 
fourths, three of the .parts three fourths, &c. 

4. Explanation, • In like manner, when any thing or number 
is divided into five equal parts, the parts are called fifths of the 
thing or number ; when divided into six equal parts, the parts 
aie called sixths ; when divided into seven equal parts, they are 
called sevenths ; when into eight equal parts, they are called 
i^i^ths, &c., &c. 

li. Wliat aiv fifAs of a thing ? 
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Ans. Fifths of a thing are parts obtained by dividing a thing 
into 6ve equal parts. 

6. What are ninths of a thing ? fourths ? elevenths ? tenths ? 
halves? sevenths? twentieths? eighths? thirds? fourteenths? 
nineteenths ? 

7. EzpUmcUion. Parts obtained by dividing a thing into 
equal parts, are called fractional parts of the thing divided, and 
the> arithmetical expressions for them are called fractions. The 
figures, expressing the number of parts into which the thing is 
supposed to be divided, are called the denominator of the irac- 
tion, because they show the size or denomination of each part, 
while those expressing the number of parts we wish to consider, 
are called the numerator of the fraction. 

8. Explancttion, Fractions are usually expressed by writing 
the numerator over the denominator, and drawing a line between 
them. 

Thus, five sixths is written ^. 5 is the numerator, and 6 is 
the denominator. 

9. How will the fraction one fourth be expressed by figures ? 

10. How will 3 fifths be expressed ? 7 eighths ? 5 six- 
teenths ? 9 tenths ? 8 elevenths ? 7 twenty-ninths ? 14 sev- 
teenths? 63 eighty-fourths ? 21 thirty-sevenths? 

11. What do you understand by | (five eighths) of a thing? 
Afts, 5 such parts as would be obtained by dividing a thing 

into eight equal parts. 

12. What do you understand by f (five sixths) of a thing? 
by -^jf (nine tenths) ? by J^ (twenty-one thirty-thirds) ? by | ? 

W T^T? t? H? iV V f ? *? ^^ iV 1^? fj?? m^ 

m^ uv iu? SH? m? «? w iH? m^ 

13. What does the denominator and what does the numeral 
tor in each of the above fractions show ? 

Atis, In the first, ^, the denominator 6 shows the parts are 
such as would be obtained by dividing the thing considered into 
six equal parts, and the numerator 5 shows that five such parts 
are taken. In the second, -j^, the denominator 10 shows, &c. 

14. How many halves of a thing make the whole thing? 
Ans. 2 ; because halves of a thing are obtained by dividing 

the thing into two equal parts. 

15. How many thirds of a thing make the whole thing? 
How many sixths ? ninths ? twelfths ? seventeenths ? thirty- 
eighths ? sixteenths ? two hundredths ? forty-fifths ? 

B. Let the pupil prove the truth of the following proposi- 
tions: 
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Ftiyp, 1. When the numerator of a fraction is less than its 
denominator, the value of the fraction is less than 1. 

Fr€fp, 2. When the numerator of a fraction is equal to its 
denominator, the fraction is equal to 1. 

Fr€fp, 3. When the numerator of a fraction is greater than 
its denominator, the value of the fraction is greater than 1. 

1. A fraction representing a value less than 1, is called a 
propfr fraction ; as, ^, /y. 

2. A fraction representing a value equal to, or greater than, 
1, is called an improper fraction ; as, |, J^, f f . 

3. How will the numerator of a proper fraction compare with 
its denominator? 

4. How will the numerator of an improper fraction compare 
with its denominator ? 

5. Which of the fractions under number 12, letter A, are 
proper, and which improper ? 

C. 1. f = -i of what ? 

Ans. f , or f of 1 = -J of 3 ; because, if 3 equal things were 
divided into 5 equal parts, each part would be equivalent to 3 
such parts as would be obtained by dividing 1 thing into 5 equal 
parts. 

2. f =l|ofwhat? ,\ = TVofwhat? t^t = tV ©^ what ? 

3. 1 = J of what? J = ^ of what? 1^ = ,^ of what? 

4. Y®T == -j^ of what ? I =: j^ of what ? 

5. tS^j == tV of what ? f ==|ofwhat? | = iofwhat? 

6. t = iofwhat? f = iofwhat? J = iofwhat? 

7. -^jj == i\y of what ? 

8. To what is ^ of 4 equal ? 

Ans, I of 4 is equal to f of 1. 

9. To what is I of 2 equal ? iof3? iof5? iof7? 

10. iof2? iof7? iof3? iof5? iof6? |of6? 

11. tVo^^? iof3? T^ofll? VffofQ? tVo^^? 

12. ^oiWl ^oi^'i TVof3?^^of8? 

D, 1. 1 = how many more than -^ ? 

Solution. 1 =s H, and -J-}- = ^ more than -^^ Therefore, 
1 = -^Y more than -f^. 

2. 1 s how many more than f ? than ^ ? than -f^ ? 
than it '^ 
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3. 1 =: how many more than ^ ? than ^ ? than ^ ? 
than yJ7? 

4. 1 = how many more than ^? than ^? than j^f 
than ^? 

5. 1 = how many more than -^f than ^? than^f 
than 5^ ? 

6. 1 =s how -many more than ^f ? than -^ ? than f I 
than ^\ ? 

7. 1 = how many more than |f ? than y^ ^ than ^{/i^l 
thaniJi? 

8. How many more than 1 are ^ ? 

Solution, Since -^ = f more than f , it must equal f more 
than 1. 

9. How many more than 1 are f? }? 4^? f? f^? 

10. How many more than 1 are ^f ? ^J ? f ? | ? JJ ? 

11. How many more than 1 are If ? ff? J^? f? J^l 

12. How many more than 1 are ^ ? ^- ? f f | ? ^| ? 

13. How many more than 1 are fj ? f ^ ? -Wyi ? 

NoTi. A whole number and a fraction considered together form 
what is called a mixed number, as 1^, 2^, 45^, &c. 

14. To what mixed namber is each of the improper fractions 
under numbers 9, 10, 11, 12, and 13, ecfual ? 

Ans. f=l|,f =lf,&c. 

15. To what mixed number is | equal ?t?|4?'^?-V"' 

16. To what mixed number is ^ equal ? f ^ ? -Vii^ ? ff ? 

E. 1. What is the value of T^r -}- yV ? 
Solution, ^r + fr = ^^f = Ijftr, Ans. 

2. What is the value of J + I? ^ + ^? -Ar + A^ 

3. What is the value of ^^ + |^ ? ^ + W 

4. What is the value of ^ + i*^ U + ii^ 

5. What is the value of H + i*^ -Nu + tWf* 

6. What is the value of if -f Jf ? | + ♦ ? 

7. What is the value of U + H? m + iff? 
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8. What 18 the vcilue of -^ + ^ ? 

Solution, Since -^ is -^ less than 1» -^t ~h tV ^^^ equal ff 

+ A — lA* 

9. Perfonn by the method last explained each of the pre* 

tious examples under this letter. 

10. How many are 4 -f- 3 -(- J ? Then how many are 4 -|- 
3j.? 4|-f-3? 

11. How many are 6 + ^ + H ^ Then how many are 6 
+ 6iJ? 5Ji + 6?6il + 5? 

12. How many are 8 + 7f ? 6 + 5| ? 12 + 21|? 41 
+ 4J ? 63f + 18 ? 

13. How many are 98^ + 41 ? 37 + 16J ? 43 + ^|? 
85§ + 16 ? 

14 How many are A -|- A "h "^ ' Then how many ate 7 

+ T«r+ft? ^A + Zr? A + IA? 

16. How many are tt + f f + ^^ ^ Then how many are 69 

+ tt + H? 69H + |f? « + «9ff? 

16. How many are 3 J + I ? 4^ + ^? 8^ + |^? ^ 

17. How many arc | + 8|? | + 8|? 1^|-|-|J? 

18. How many are 4| + 3 + -f ? Then how many are 4f 
+ 3i? 

19. How many are 3f + 8f ? 9^ + 8^ ? 5| + 8| ? 

6|f + 15tV ■? 

20. How many are 18^^ + 4^ ? 3^1 + 4fi ? 8^ + 3j|f ? 

21. How many are |f + if 4" i? ^ 

SoMion. If + 1^ = fl or Ij^, and 1}^ + ^ = Iff =* 
23V* -^^' Or, naming only results, we should say, if , ^J, or 

li*. Iff 2-jV, ^^. 

2nd Solution, Since if is -j^ less than 1, |f -|- |f =s |f 
+ ^.1^ = 1 jf . Now since |f is /i^ less than 1, If^ -f |^ 

must equal 1^ -}" iV = ^tV* ^^^ naming only results, we 
should say, ^, 1^, 2^^, Am, 

22. How manyaref + i + fr f + f + f? if + if 
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23. HownianyareiS + H-t=rt» ft + « + «» #♦ 

-L ^ ^ ^-j^if f 

1^ «ow many «w |f -|-H + J| + |jt * + * 

_1_ JL. J_ JLJ 

25. Howmanyaie3} + 4f-h6( + 7f? 9f4.4f + 5f 
ae. How many aie 6^ -(- 2^ -f- 4H + A + 3if + ^ 
27. How many are 3^^ + 6« + 2fi + 13|f + ^ + A 
2a How many are 8|| + 2H + 3ff + 6H + 3f| + » 
29. How many are 3H + 2ft + 4^ + 2ft + «+ 1« 

P. 1. How many are 1 — f ? 
Soiutum. 1 — fs=| — { = {, Am. 

2. How many are 1—^? 1 — f? 1— if? ^^h^ 
1-tV? 

3. How many are 1 — if ? 1 — ft? 1 — *V' 1 — 

4. How many are 1/^ — Jf ? 

lit SaUaion. 1/t — H = H — H = if > -*«*• 
2n£? 5WKf«m. 1^ — i*= 1 — if + A = A + A =« 
if, Ans. 

^Solution. lA-i| = l2^-A-if = l-it = 
i|, ilnf. 
6. Howmanyareli—i? lif — |f? lit — it? lA 

6. HowmanyarelA — A? l«i — itt^ lit — If ? 

7. How many are 7 — it ? 

Sohaion. 7 c= 6tt* and 6tt — if «= eif. Therefore, 7 — 
it = m, Am. 

& How many ate 8-^it? 10 — f^ 28 — i? 37 — 
*? 41 -A? 

9. How many are 12 — it ? 87 — fft ? 49 — t ? 5 — 

ma 

7 
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10. How many are 16^ -^i^ 

Solution. 16| — { «s 15 V — i » 15^, Ans. 

29«f So/i^ion. 16f — { ss 16 — { 4- ^ s 15| + 1 ss 15|, ilnx. 

3<2 Solution. 16 J — J = 16| — i — f = ISJ, -An*. 

11. Howinany.are 17Tfty — A? 14f — f? 3^^ — ^T 

12. How many are 15^ — f S ? 9^|_^J? 4HJ_||j? 

13. How many are 3H — if ? 7^ — 1*? 6^+ — W^ 

14. How many are 4J — 2 — J ? 4J — 2| ? 

16. How many are 12/^ — 3 — A ^ 12^ ■- 3^ ? 

16.' How many are QyV — 2i| ? ^ — 3}f ? 17/^ — 6f § ? 

17. How many are 25^ — 18iS ? 44^9^ — 22f f ? 37^ 

— 19fJ? 

18. How many are 49gi — 31|f ? 136/r — 43^^ — 25^ ? 

19. How many are 64f — 31^^ — 28f ? 37^ + 6^ — 27^ ? 

20. How many are 44f + 27^ — 23^ ? l6f + SSf — 19g 

— 134? 

21. How many are 67f + 2.5^ — 16f — 23^ ? 64,^ — 17A ? 

22. How many are 44S — 27f + 23f — 16 J — 5| ? 

23. How many are 28 J^ — 6f f + 6^^ — ^M ? 

24. How many are 27f — 19| — 2| -f 6^ -f 4} ? 

25. How many are 100/^ — 16^^ — 14t^ — 18|f — 21^ ? 

O. 1. lulia's father gave her ^ of a dollar, her mother 
gave her \^^ her uncle gave her 4^, and her brother gave her' 
enough to make up 1 dollar. What part of a dollar did her 
brother give her ? She spent -^ of a dollar ifor books, ^ for 
pens and pencils, ^ for candy, and gave the rest to a charitable 
society. How much did she give to the charitable society ? 

2. 7V ^^ ^^ scholars in a certain school were more tnan 15 
years of age, j-| were between 5 and 15, and the rest were 
under 5. What part of them were under 51 f^ of them were • 
fifirls, and the rest were boys. What part of the whole were 
boys? ^ of them read in the first class, ^ in the second, 
^y in the third, and the rest read in the primer. What part of 
the whole read in the primer ? 

3. A farmer has 17 ^^ acres of tillage, 27^^ acres of pastur- 
age, 21-1^ acres of woodland, and 7-^ acres of orchard. How 
many acres of land has he in all? If he should buy 12^ 
acres of meadow, and 9-]^ acres of salt-marsh, how many acres 
of land would he have ? 
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4. Jabez had 4 pieces of fish-line. The first piece contained 
6f yds., the second 2f yds., the third 3| yds., and the fourth 9^ 
yds. How many yards of line has he in all ? How many 
more has he in all than there are in the first piece ? than in the 
second ? than in the third ? than in the fourth ? If he give the 
first piece, and 2| yards from the third, to Abner, how many 
yards will he have left ? 

5. Alfred spent 1^ hours per day in studying arithmetic, 
2yV hours in studying his reading and spelling lessons, 1-^ 
hours in studying his geography, and -ff of an hour in studying 
his grammar. How many hours did he spend in studying aU 
his lessons ? How many more hours in studying his reading 
and spelling lessons, than his arithmetic ? than his geography ? 
than his grammar? Besides the time spent in studying, he 
spent 2 hours per day in reciting, 1^ hours in doing errands 
and working for his father, 2^ hours in playing, l^j houiB at 
his meals, and the rest of the time in sleeping. How many 
hours of each day did he spend in sleeping ? How many more 
hours did he spend in sleeping than in studying ? than in play- 
ing ? than in doing errands ? than in reciting ? than at his 
meals ? 

6. Farmer Bowen had 17^ tons of hay in his bam, and IS/, 
tons in his stacks. How many tons did he have in all ? He 
moved 2^^ tons from his stacks into his barn. How many tons 
did he then have in his barn ? in his stacks ? How many more 
tons in his barn than in his stacks ? 

7. A girl picked 26 quarts of blackberries in a week. She 
picked 3-|^ qts. on Monday, 5^^ qts. on Tuesday, 4^ qts. on 
Wednesday, 3+^ qts. on Thursday, 5^ qts. on Friday, and the rest 
on Saturday forenoon. How many quarts did she pick on Sat- 
urday forenoon ? She sold 12f qts., and gave the rest to her 
mother. How many quarts did she give to her mother ? Her 
mother used 2^ quarts for pies, 1|^ quarts for puddings, and 
then dried the rest. How many quarts did she dry ? 

8. Farmer Wilson and his son John, were engaged in gathering 
apples. Farmer Wilson gathered 8^ barrels on Monday, 7f on 
Tuesday, 9A on Wednesday, 6f on Thursday, If on Friday, 
and 8f on Saturday. John gathered &f barrels on Monday, 4f 
on Tuesday, 6f on Wednesday, 3f on Thursday, and on Friday, 
after having gathered l^ barrels, he fell from a tree and hurt 
him, so that he was unable to do any more work during the 
week. How many did Farmer Wilson gather during the week? 
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How many did John gather ? How many did tfiey bodi gather ? 
How many more did Farmer Wilson gather than John ? 

9. The same farmer sold 8| barrels of his apples to Mr. Al- 
len, I'i barrels to Mr. Hewitt, 11} to Mr. Willis, 14f to Mr. 
Brown, 12| to Mr. Jones, 7| to Mr. Bell, and kept the remain- 
der for his own use ? How many barrels did he keep for his 
own use ? How many did he sell ? He received from Mr. 
Allen, in payment for his apples, 15^ dollars, from Mr. Hew- 
itt 13^ dollars, from Mr. Willis 2d^ dollars, from Mr. Brown 
23^ dollars, from Mr. Jones 22|^ dollars, and from Mr. Bell 
ll-j\^ dollars. How many dollars did he receive in all? 
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A. 1. How many are 7 X 3 ? 

Solution, 7 tiroes 3 = one more three than 6 times 3 ; 6 
times 3 = 18, and IS -f- 3 = 21. Therefore, 7 tunes 3 = 21. 
2. How many are 3x7? 8x3? 3x8? 6x4? 
3.4X6? 5X5? 9X3? 3x9? 7x4? 

5X6? 10 X 3? 3 X 10? 
7x5? 5X7? 6X6? 
10 X 4? 4 X 10? 8 X 5? 
6x7? 9x6? 5X9? 
7X7? 10 X 5? 5 X 10? 
7x8? 8x7? 10 x6? 
7X9? 8x8? 10x7? 
8X9? 10 X 8? 8X 10? 
9X10? 10x10? 

B« 1. How many times 4 s 20 ? 40*? 28? 32? 24? 
36? 

2. How many times 10 r^ 40 ? 80? 20? 50? 90? 30? 
60? 100? 70? 

3. How many times 7 = 28 ? 49? 63? 35? 70? 21? 
66? 42? 14? 

4. How many times 3 =; 30 ? 21? 27? 24? 

6. How many times 8 =s 40 ? 64? 24? 32? 80? 48? 
72? 56? 



4. 


4X7? 


6X5? 


6. 


8X4? 


4X8? 


6. 


9X4? 


4X9? 


7. 


5X8? 


7X6? 


8. 


8X6? 


6X8? 


9. 


9X6? 


6x9? 


10. 


6 X 10? 


9X7? 


11. 


7x 10? 


9X8? 


12. 


9X9? 


10 X 9? 
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6. How many 


timRft5 = 30? 25? 60? 40? 


36? 461 


20? 






7. How many 


times 9 = 45? 36? 27? 81? 


63? 901 


64? 72? 






8. How many 


times 6 = 36? 48? 30? 24? 


42? 64? 


60? 






C. 1. How many are48-h6? 28 + 7? 24 


+ 6? 


2. 66h 


-7? 


70 H 


rlO? 40 -f- 6? 32-*- 8? 


90 + 10? 


3. 81-- 


r9? 


40-^ 


^8? 30-H6? 72-5-8? 


42-1 


r7? 


4. 64-^ 


f-8? 


72 H 


r91 35-5-5? 25-^5? 


63h 


1-9? 


6. 21 -i 


i-7? 


66 - 


r8? 27 -h 9? 70-^7? 


21 - 


j-7? 


6. 28-i 


r4? 


36 -^ 


f-4? 45-^9? 24 + 4? 


27 H 


h3? 


7. 45- 


r5? 


21 H 


^3? 64 + 6? 36 + 9? 


36^ 


r7? 


8. 30- 


■-3? 


63-; 


r 7? 100 + 10? 48 + 8? 


32 + 4? 


9. 54-^ 


r 9? 


60-^ 


f- 10? 36 + 6? 30 + 6? 


60 + 6? 


10. 80- 


j-8? 


42 H 


f-6? 




- 



]|« 1. Reduce 7 to fourths. 

Solution, Since 1 ss 4 fourths, 7 must equal 7 times 4 
fourths, or 28 fourths. Therefore, 7 = ^ 

2. Reduce 6 to fifths. 9 to thirds. 6 to sevenths, 

3. 3 to ninths. 8 to sixths. 4 to sevenths. 3 to eighths. 

4. 6 to sevenths. 4 to ninths. 8 to sevenths. 10 to ninths. 

5. 9 to eighths. 8 to ninths. 7 to eighths. 6 to eighths. 

6. 9 to ninths. 8 to thirds. 4 to eighths, 3 to sevenths. 

7. 6 to sixths. 7 to sevenths. 8 to ninths. 10 to fifths. 

8. Reduce 4f to ninths. Since I =3b 9 ninths, 4 must equa] 
4 times 9 ninths, or 36 ninths; and 6 ninths added are 41 
ninths. Therefore, 4f = V* 

9. Reduce 3^ to sevenths. 4f to sevenths. 8} to sixths. 

10. 4^ to tenths. 5| to fifths. 9^ to thirds. 7f to sixths. 

11. 6^ to ninths. 5f to eighths. 6j^ to eighths. 

12. 9^ to ninths. 10§ to thirds. 9f to sixths. 6| to sixths. 

13. 9f to sevenths. 7f to ninths. 6|^ to ninths. 

14. 9f to eighths. 10} to fourths. 3f to eighths. 

15. 3X to ninths. 84 to fifths. 6} to eighths, 7}tothird9 

7* 
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16. 8} to ninths. 4f to sevei^hs. lOf to seTenths. 

17. 9^ to sixths. 7f to sevenths. 8| to ninths* 

18. 8} to fourths. 4f to ninths. 8| to ninths. 

19. 9^ to fourths. 7| to ninths. 

E« 1. Reduce ^ to ones. 

Solution, Since 6 sixths aaee 1, 48 sixths must equal as many 
ones as there are times 6 sixths in 48 sixths, which are 8 times. 
Therefore, i^^ =s= 8 ones, or 8. 

Seduce each of the following expressions to ones. 

2. -V- t8- ^- ¥• V. ¥' f»- «• ¥• ¥• 

3. V. ^. -syi. ^tif. iy.. Y. V- V- -V^- f»- 

4. V. ¥• ¥• V- ¥• ¥• f »• ¥• ¥• ¥• 

&. ¥• ¥• V- V- ¥• ¥• ¥• ¥• ¥• ¥• 
6. i^. i^^. y. J^. 

F. 1. How many are 8 times j ? Solution, 8 times } s;? 
^, which is equal to 6 ones. Therefore, 8 times J = 6. 

2. How many are 6 X S ? 9 X |? 8xt? 9 X f ? 

3. How many are7X?? 9x4^? 9 X^^ 

4. How many are 8 X 7J ? 9 X 8| ? 3 X 7f ? 

5. How many are 6 X 9J ? 4 X 7| ? 10 X 8f ? 

6. How many are 9 X 7| ? 8 X 9 J ? 

7. 6 = how many times ^ ? Solittion. 6 = ^, and | are 
contained in ^, 8 times. Therefore, 6 == 8 times f . 

8fc 7i =w how many times 4 ? Solution. 7i == A^, and 4 



are 



tained in ^, 8 times. Therefore, 6 == 8 times f . 
L 7-^ =w how many times ^ ? Solution. 7^ == -S^, and f 
contained in ^, 9 times. Therefore, 7^ = 9 times ^. 
9. 4 =« how many times § ? 5|- = how many times { ? 

3f sss how many times ^ ? 6^ = how many times f ? 

8 = how many times | ? 10| = how many times- l-J ? 

9^ HHs how many times If ? 7 J = how many times f ? 

6^ sss how many times 1^ ? 6§ b=s how many times 1| ? 

10 sss how many times 1} ? 9^ ss how many times 2^ ? 

9f ses how many tim:e8 If ? ll:sst how many times 1^ ? 



10. 
11. 
12. 
13. 
14. 
15. 



0« 1* Howmany aro 7 X 34^4, -rS? 
2. 9X4— 6,-»*il 8x3 + 8,-^3? 
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a 484-e — 4,X9? 8x8 + 6,^71 

4 32-=-4, X 6,-f-8? 10 X 10 — 28,-5-9? 

5.7x4 + 2,-^6? 9x8 + 9,^9? 

6. 5X9 — 9,-^4? 7x9 + 1, -5-8? 

7.3x8 + 24,-^6? 7x8 + 4, -MO? 

8.7X3 + 6X4? 8X5 + 6X7? 

9. 9x6 + 40-^8? 10x8-^8, -^9? 
10.7X7 + 3X8? 6X6 + 4X7? 
11.6X9 + 7X8? 7x9+18,-5-9? 

12. 10x6 + 8x9? 7X9 + 8X8? 

13. 6x 10 + 9X9? 6X4 + 3X9 + 4X8? 

14. 9X7 + 8X9 + 7X6? 

15. 8x9 — 3x8 + 7x9? 

16. 5X3 + 6X6 + 7X7? 

17. 9 X 3 + 4x8 + 7 X 6? 

18. 9X9 — 5X7 + 7X8? 

19. 8x8 + 6 X 6,-^ 10? 5X9 + 6X4 — 7X7? 

20. 5X 10 — 6x6 + 3x7,-5-6? 

21. 7X5 + 7X6— 4X8, -^.9? 

22. 8x3 + 4x9 — 6x3,-4-7? 

23. 5X10 + 9X9 — 59, .^ 8? 

H. 1. 6x4 + 9+9, -^7--.l,x8 — 4,-5^9, X6 

ss=. how many times 6 ? 

2. 7X5 — 3,-^8, X9, -^6 + 17 + 5,-f.7,Xl0=» 
how many times 5 ? 

3. 8x7 — 2,-5-6, X8 + 9,-f-9, x3+27.-«-6.x 

4 + 36 =s how many times 8 ? 

4. 9X9 — 17,-T-8, + 8x9,-^10,.5-4, X2.X2, 

X7 + 3 + 9 + 4=s how miany times 9 ? 

5. 60-T-10,x9-^5, ^8,X 7--5,-f.6,x5 — 
5 , s=: how many times 5 ? 

6. 6x8^6,-f.6,x7— l,-i-6+2. X3 + 2, -S- 
4 ssB how many times 4 ? 

7. 9x7 + 6 + 4.^8 + 7 + 9 + 8+7+9,-5-7, 
X 10 + 6 + 5,-1-9, x4sB how many times 6? 



80 THE DECIMAL SYSTEM OF NITMBEES. 

a 8X6— 4, -5-9 + 3, X 3-f6,-?-9-f4x5-f7 
■Gs how many times 6 ? 

9. 2X 10 + 7X4,-5-8, X 6 — 3 x7-f 21,-5-4, X 

6 — 13 s=s how many times 8 ? ' 

10. 5x9 + 9 X 3,^8 — 3, X8 + 6X4,H-9,X 

7 — 9 — 6,-5-6, X 10 + 2 = how many times 9? 

!• 1. What will 6 barrels of flour cost at 8 dollars per barrel ? 

Si^vm. If one barrel cost 8 dollars, 6 barrels will cost 6 
times 8 dollars, which are 48 dollars. Therefore, 48 dollars is 
the cost of 6 barrels of flour at 8 dollars per barrel. 

2. What will 9 hats cost at 4 dollars apiece ? 

3. What will 8 pounds of rice cost at 5 cents per pound ? 

4. What will 7 drums of figs weigh if each drum weighs 6 
pounds? 

5. How many quarts will 5 jugs hold if each jug holds 5 qt. ? 

6. Sold 8 ploughs at 9 dollars apiece and 7 culti;rators at 8 
dollars apiece. How much did they come to ? 

7. Bought 8 primers at 9 cents apiece, 7 small slates at 10 
cents apiece, and 9 writing books at 7 cents. apiece. What was 
the cost of the whole ? 

8. Rode on Monday 8 hours at the rate of 7 miles per hour, 
on Tuesday 6 hours at the rate of 9 miles per hour, and on 
Wednesday 8 hours at the rate of 8 miles per hour. How far 
did I ride ui all ? 

9. 7 gallons s= how many quarts ? 

Solution, Since 1 gal. = 4 qts., 7 gal. must equal 7 times 
4 quarts, or 28 quarts. Therefore, 7 gal. ^ 28 qt. 

10. 9 gal. = how many quarts ? 8 weeks = how many 
days ? ^ 

11. 8 gal. =s how many quarts ? 9 5 = how many 3 ^ 

12. 9 bu. = how many pecks ? 5 pk. == how many quarts ? 

13. 8 quarters = how many nails ? 6 weeks = how many 
days? 

14. 6 w. 4 d. = how many days ? 

Solution. Since 1 week = 7 days, 6 weeks must equal 6 
times 7 days, or 42 days, and 4 da. added are 46 days. There- 
fore, 6 w. 4 da. = 46 da. 

- 16. 8 gal. 3 qt. = how many qt. ? 6 pk. 7 qt. = how many 
qt. ? 

16. 9 yd. 2 ft. =: how many ft. ? 4 5 6 3 = how many 3 ? 

17. 4 m. 3 fur. = how many fur. ? 8 C. 6 cd. ft. = how 
many cord feet ? 
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J. 1. How many yards of cloth at 5 dolhn per yard can ba 
bought for 35 dollars ? 

SohUion. K for 5 dollars 1 yard of cloth can be bought, for 

35 dollars as many yard^ can be bought as there are times 5 in 
35, which are 7 times. Therefore, 7 yards of cloth at 5 dollars 
per yard can be bought for 35 dollars. 

2. How many bunches of crackers at 7 cents per bunch can 
be boujrht for 49 cents ? 

3. How many pounds of chalk at 4 cents per lb. can be boii^t 
for 24 cents ? 

4. If 3 cents will buy one roll of lozenges, how many rolls 
will 27 cents buy ? 

5. If 4 dollars will buy I pair of boots, how many pairs will 

36 dollars buy ? 

6. If it takes a man 1 hour to \ralk 4 miles, how many hours 
will it take him to walk 28 miles ? 

7. If it takes a horse 1 hour to travel 9 miles, how many 
hours will it take to travel 72 miles ? 

8. If 1 hack will hold only 6 persons, how many hacks will 
it take to hold 54 persons ? 

9. 48 furlongs == how many miles ? 

Solution, Since 8 furlongs s= 1 mile, 48 furlongs must equal 
as manv miles as there are times 8 in 48, which are 6 times. 
Therefore, 48 furlongs = 6 miles. 

10. 56 fur. = how many miles ? 24 ft. = how many yd. ? 

11. 32 nails = how many qr. ? 49 da. = how many weeks ? 

12. 40 pk. = how many bushels ? 28 qt. s= how many 
gallons ? 

13. 18 pt. == how many qt. ? 24 3 «= how many 9 ? 

14. 28 farthings = how many pence ? 35 dollara = how 
many half eagles ? 

15. 21 cents = how many three-cent pieces ? 63 days ssa 
how many weeks ? - 

16. 32 R. = how many acres ? 27 sq. ft. ss howmany sq. 
yd.? 

17. 28 gills == how many pt. ? 28 da. = how many weeks ? 
' 18. 81 sq. ft. s=: how many sq. yd. ? 80 pk. s=: how many 
bushels ? 

K. 1. How many jugs, each capable of containing 3 quarts, 
can be filled from 7 gal. 2 qt. of molasses ? 

Solution. Since 1 gal. ssb 4 qt., 7 gal. must equal 7 times 
4 quarts, or 28 qt., and 2 quarts added are 30 quarts. Now, 
since each jug holds 3 quarts,. as many jugs can be filled as 
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^eie are times 3 qt. in 30 qt, which are 10 times. There- 
fore, 10 jugs can he filled from 7 gal. 2 qt. of molasses. 

2. How many bags, each containing 5 pecks, can be filled 
from 8 bu. 3 pk. of meal ? 

3. How many house lots, each containing 1 A. 2 H. can be 
made from a piece of land containing 10 A. 2 R. ? 

4. How many pictures at 2d. 1 qr. each can be bought for 
6d. 3 qr. ? 

5. How many times 9 days are there in 6 w. 3 da. ? 

6. James bought 9 yd. 1 ft. of twine, which he cut into 
pieces 2 yd. 1 ft. long. How many pieces did he have ? 

7. Sarah's mother offered to give her 8 large oranges, worth 
5 cents apiece, if she would tell her how many 7 qt. baskets 
could be filled from 6 pk. 1 qt. of berries? Sarah answered 
correctly. What was her answer ? She exchanged her oranges 
for drawing pencils worth 10 cents apiece. How many pencils 
did she get ? 

8. How many bushels in 8 bags, each containing 3 pk. ? 

9. How many pounds of rice at 6 cents a pound can be 
bought for 4 lb. of raisins at 9 cents per lb. ? 

10. How many casks of raisins at 8 dollars per cask can be 
bought for 6 cords of wood at 4 dollars per cord ? 

11. How many quarts of milk are there in 4 cans each con- 
taining 2 gallons ? 

12. Allen travelled on foot from Portsmouth to Portland, the 
distance being 51 miles. After travelling 6 hours at the rate 
of 4 miles per hour he stopped for the night, How far was he 
then from Portsmouth ? from Portland ? If he travels at the 
rate of 3 miles per hour the next day, how many hours must he 
travel on that day to finish his journey ? 

13. A boy who had 2 dimes, 1 half-dime, and 8 three-cent 
pieces, spent all his money for raisins at 7 cents per pound. 
How many pounds did he buy ? He gave 1 lb. of raisins to his 
mother, and found that if he divided the rest equally among his 
schoolmates he would give them ^ of a pound apiece. How 
many schoolmates had he ? 

14. A trader bought 48 yd. of cloth at ^ of a dollar per yard. 
How many dollars did it cost him ? 

15. A fruit peddler paid 48 cents for cherries at 6 xts. per 
quart, which he put into papers containing j- of a quart each. 
How many papers did it take ? He sold 8 of the papers at 4 
cts. per paper, 9 for 3 cts. per paper, 10 for 2 cts. per paper, 
and the rest for 5 cts. per paper. 'How many cents did he 
receive for them ? 
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16. If it takes vardB of silk to make 1 dress, how many 
dresses can be made irom a piece of silk coDtaining 36 yards ? 
If the silk for each dress cost 8 dollars, what would the siUc for 
them all cost ? 

17. A famiture dealer gave 6 bureaus worth 7 dollars apiece, 
and 3 dollars in money for chairs at 9 dollars per dozen. How 
many dozen chairs did he buy ? 

18. A laborer worked 6 weeks at 9 dollars per week, and, 
putting 6 dollars with the money thus earned, he bought coal at 
6 dollars per ton. How many tons did he buy ? After laying 
aside 2 tons of coal for his own use, he sold the remainder for 
7^ dollars per ton, receiving in payment for it 4 dollars in money 
and the rest in flour at 7 dollars per barrel. How many barrels 
of flour did he receive ? 

19. In Mr. Bacon's garden there are 9 rows of cucumbers 
with 7 hills in a row. In Mr. Ham's garden there are 9 hills 
more than in Mr. Bacon's, and they are arranged in rows of 9 
hills each. How many rows of cucumbers in Mr. Ham's gar- 
den ? 

20. A fur dealer gave 8 caps at 5 dollars apiece and 2 dol- 
lars in money for mufls at 6 dollars apiece. How many mufl& 
did he buy ? 

21. Augustus had 8 quarts of blackberries. He sold 1 quart 
of them for 11 cents, and the rest for 10 cents per quart. With 
the money he received for them he bought some cocoa nuts at 
9 cents apiece. How many cocoa nuts did he buy ? 

22. He divided 2 of the cocoa nuts among his companions, 
and sold the rest for 10 cents apiece. He gave 7 cents of the 
money he thus received to a poor woman, and spent the rest for 
Are crackers at 7 cents per bunch. How many bunches did he 
buy? 

23. Robert had a basket holding 7^ quarts, and he gathered 
chestnuts enough to fill it 9 times full. How many peck baskets 
could he fill with what he gathered ? 

24. How many yards of vesting will it take to make 6 vests, 
if it take f of a yard to make one vest ? 

25. How many aprons, each containing f of a yard, can be 
made from 5f yards of calico ? 

26. How many yards of cloth at 1{ dollars per yard can be 
bought for 9f dollars ? 

27. How many bushels of peaches at 1^ dollars per bushel 
can, be bought for H dollars ? 

28. How many hours must a man laboi at 1^ dimes per 
hour to earn 7^ dimes ? 



M 
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99. Albert can run -/^ii- of a rod per second, and Jaaon ean ran 
^ of a rod in the same time. How many seeonds will it take 
Albert to run as many rods as Jason can run iii 4 seconds ? 

30. Mr. Jewett gave 24 lb. of candy to some boys, giving 
eacb boy 4 lb. To how many boys did he give the candy ? 

31. Mr. Se3niolds gave dt lb. of figs to some boys, giving f 
of a pound to each boy. To how many boys did he gire the 
figs? 

32. Mr. Mussey divided 8 pine apples among some girls, 

Siving 1 j- apples to each girl. Among how many girls did he 
ivide the pme apples ? 

33. Spent 6f dollars for grain at f dollar per bushel, and put 
the grain thus bought into l»igs each holding 1^ bushel. How 
many bags did it fill ? 

34. A man paid 5f dimes for parched com at -f of a dime 
per quart. After giving away 1 quart of the com, he put the 
rest in bags each holding f of a quart How many bags did it 
take? 



A. 
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1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



8 times 

6 times 

7 times 

8 times 

6 times 
4 times 
10 times 
8 times 

8 times 

9 times 
8 times 
4 times 

7 times 



what 
what 
what 
what 
what 
what 
what 
what 
what 
what 
what 
what 
what 



24? 
42? 
21? 
56? 
48? 
32? 
60? 
40? 
72? 
27? 
32? 
36? 
28? 



6 times 
9 times 

5 times 

9 times 

4 times 

7 times 

10 times 

6 times 

9 times 

10 times 

8 times 

5 times 

7 times 



what 
what 
what 
what 
what 
what 
what 
what 
what 
what 
what 
what 
what 



36? 
54? 
45? 
63? 
24? 
49? 
70? 
30? 
81? 
80? 
64? 
25? 
35? 



B. 1. What is ^ of 24 ? Answer. ^i of 24 is 6, because 4 
times 6 s= 24. 

2. What is I of 26? I of 54? iof42? ^of27? 

3. What is I of 18? |of63? iof48? iof56? 
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4. What is f of 421 

Sobaian. f of 42=4tirnes |of 42. |of 42s=s6,andf of 42 
must equal 4 tim^ 6, which are 24. Therefore, ^ of 42 s±i: 24. 

5. What is f of 63? |of48? {of36? |of24f 

6. What is f of 27? ^of28? tof25? f of56? 

7. What is f of 49? |of40? §of21? J of 45? 

8. What is f of 81? J of 63? | of 64? |of27? 

9. How many are 7^ times 8 ? 

Sohaian, H times 8 == 7 times 8, plus ^ of 8; 7 times 
8 = 56, and j^ of 8 is 2, which added to 56 equals 58. There- 
fore, 7^ times 8 = 58. 

10. How many are 5^ times 6 ? 8} times 9? 7f times 6? 

11. How many are 6f times 7 ? 8| times 10 ? 6f times 9? 

12. How many are 8f times 8 ? 4f times 6 ? 9| times 8? 

13. What is f off? 

SokUian. f of f =« 3 times ^ of f ; ^ of f s= }, and 3 times 
f = f Therefore, f of f =» |. 

14. What is f off? fof^^? |off? ?ofA? 

15. What is J of ^f? f ofif? fofff? fofjt? 

16. Whatisiof28f ? 

Suggestion. ^^ of 28| = i of 28 + i off. 

17. What i§ f of 21f ? i of 15^ ? iof6aff? 

18. What is f of 28f ? f of21f? |ofl5j^? 

19. What is f of 63f f ? f of49ff? tof25i|? 

20. What is f of 42|f ? f of45ff? f of40f4? 

21. What is I of 45f f ? f of28|f? f of 15f | ? 

22. What is f of Se^ftV ? f ofl^? f of64jf? 

23. Whatis|6f6f? 

Solutum. 5f i=^ V» ai^d + ©^ "¥ = i- Therefore, f of 5f 



24. What is f of 1| ? f of 4f ? f of 7| ? 

25. What is i bf 2f ? f of 6f ? f of 7} ? 

26. What is J of 7 J ? j of 5f ? f of 5f ? 

27. What is ^ of 4|f f of 3f ? f of 2f ? 

28. Whatisfof 7J? fof 2f? fof 5|? 

29. iof 42-}-4of 25? fof 27 + | of 49? 

8 
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30. ^of81 + fof66? ^ of 28 + $ of 21? 

31. }of36 + fof50? f of 56 + ^0 of 60? 

32. tof35 + ^of50? fof45 + fof63? 

33. f of 72 4- ♦of 63? | of 45— J of 27? 

34. f of 56— f of 28? f of 81+^0^80^ 

35. f of 64 + f of 49 ? f of 45 — | of 42 ? 

36. I of 24 + * of 48? |of 72 + tof63? 

37. f of 42-1- J of 63? J of 32 + f of 28? 

38. tof 49-f Jof 54? jof48 — fof45? 

39. f of 70 — § of 18? * of 45 — ^ of 21 ? 

C. 1. tof30 + f of48. -i- 10, X Jof 12,-i-iof 18,+ 
f of 21 s= how many times 2? 

2. f of 45 + J of 32 , — f of 30, -^ + of 49, X f of 24, 
— 18 = how many times 9 ? 

3. f of 63 + J of 81, -7-7, X iof72 — 9,-4-8, X i of 
36 + <f of 56 s= how many times 6 ? 

4. f of49+f of36+|of 27 — 7 X8,-T-iof20 + 35 
«=5 how many times 7 ? 

6. tof90, -5-^ of 64, X tV of 70 + J of 27, -^-i of 72, 
X 7 , + 51 = how many times 10 ? 

9. 1. What part of 4 is 1 ? 

Ans, 1 is j- of 4, hecause 4 times 1 = 4. 

2. What part of 6 is 1 ? of 9 is 1? of 7 is I? of 3 is 1? 

3. What part of 7 is 4 ? 
Solution. Since 1 is if of 7, 4 must he 4 times j of 7, or f of 7. 

4. What part of 8 is 3 ? of9is4? of 7 is 6? of 5 is 3? 

5. What part of 9 is 7 ? of7is9? of5is4? of 10 is 7? 

6. What part of 1 peck is I quart ? is 3 qt«? is 7 qt.? is 
t.l 



9qt.? 
or 



jt.? 

7. What part of 1 gal. is 1 qt. ? is 3 qt. ? is 2 qt. 1 pt, 
5 pt. ? is 3 qt. 1 pt. ? 

8. What part of 1 gal. 3 qt., or 7 qt., is 3 qt.? is 1 gal. ? 

9. What part of 2 gal. 1 qt. is 2 qt.? is 1 gal. ? is 1 gaL 
t ? is 2 ffal. ? 



3qt.? is 2 gal.? 
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10. What part of 3 qt. is 1 qt? is 1 gal.? is 1 gal. 2 qt.? 
is 2 gal.? 

11. What part of 3 miles is 1 mile ? offis^? offis|? 
of 1 qt. 1 pt. is 1 pt. ? of 1^ is j- ? 

12. What part of J is i ? of 1| is | ? of 1 week 1 da. is 1 
da. ? of 1} is j^ ? of 1 gal. 3 qt. is 1 qt ? 

13. What part of ( is I ? of f is j ? of f is f ? 

14. What part of 2^ is f ? of If is f? of 2^ is 1^? 

15. What part of 4i is 2f ? of2f is4i? of7^i8 2}? 

16. What part of 2} is 7^ ? ofSf is3f? of3f is4f? 

17. What part of the cost of 7 books is the cost of one book ? 
of 3 books ? of 5 books ? 

18. What part of the valae of 2 bu. 1 pk. is the value of 1 
pk? of 1 bu.? of 1 bu. 1 pk.? of 1 bu. 3 pk.? of 2 bu.? 

19. A and B buy some goods for 8 dollars, of which A pays 
5 dollars and B pays 3. What part of the goods ought each 
to have ? 

20. A and B trade in company ; A puts in 4 dollars as often 
as B puts in 3. What part of the gain ought each to have ? 

21. A, B, and G traded together ; A put in 2 dollars as often 
as B put in 3, and G 4. What part of the whole did each put in ? 

Solution, Since for every 2 dollars that A put in B put in 
3, and G 4, it is evident that for every 9 dollars that all put in, 
A put in 2 dollars, B 3, and G 4. Therefore, A put in f , B 
f , and G f of the whole. 

22. A, B, and G hired a pasture together. For every cow 
that A put in, B put in 2 and G 5. What part of the expense 
of the pasture ought each ope to pay ? 

13 • 1. If 7 sheep cost 49 dollars, what will 3 sheep cost? 

Solution, If 7 sheep cost 49 dollars, 1 sheep will cost ^ of 49 
dollars, which is 7 dollars, and 3 sheep will cost 3 times 7 dol- 
lars, or 21 dollars. Therefore, 3 sheep will cost 21 dollars, if 
7 sheep cost 49 dollars. 

2. If 8 papers of candy cost 56 cents, how many cents will 
5 papers cost ? 

3. If a girl receives 45 merit marks for 9 good lessons, how 
many will she receive for 4 good lessons ? 

4. If 3 milk-cans will hold 24 qts. of milk, how many 
quarts will 7 milk-cans hold ? 

5. If 9 boys can pick 54 quarts of blueberries in an after- 
noon, how many quarts can 7 lx>ys pick in the same time ? 
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6. How much will 3 quarts of molasses cost at 32 cents per 
gallon ? 

Solution, If 1 gallon, or 4 quarts, cost 32 cents, 1 qt. will 
cost i of 32 cents, or 8 cents, and 3 quarts will cost 3 times 8 
cents, or 24 cts. Therefore, 3 quarts of molasses at 32 cents 
per gallon will cost 24 cts. 

7. How much will 7 quarts of meal cost at 24 cents per 
peck? 

8. How much will 3 gills of lamp oil cost at 48 cents per 
quarti 

9. If a yard of cloth is worth 24 cents, how much is a piece 
2 ft. ih length worth ? 

10. If 1 acre, 3 roods (or 7 roods) of woodland cost 63 dol- 
lars, how many dollars will 1 acre cost ? 

11. If 1 gallon and 1 pint of burning fluid cost 81 cents, how 
much will 1 quart cost ? will 1 gallon cost ? 

12. If it cost 45 cents to dig a trench 1 yd. 2 ft. in length, 
how much will it cost to dig one 2 feet in length ? How much 
to dig one 1 yd. 1 ft. in length ? 

13. If for 2 three-cent pieces and 2 cents, 64 marbles can be 
bought, how many can be bought for 1 three-cent piece and 2 
cents ? for 3 three-cent pieces ? 

14. Julia's basket holds 2 pt. 1 gi. If she can fill it with 
berries in 45 minutes, how many minutes will it take her to fill 
Susan's basket, which holds but 1 pint ? How long to fill Jose^ 
phine's, which holds but 3 gills ? 

15. What will f of a pound of tea cost at 42 cents per pound ? 
Solution. If 1 pound of tea costs 42 cents, if of a pound wiU 

cost j- of 42 cents, or 6 cents, and f of a pound will cost 6 times 
6 cents, or 36 cents. Therefore, f of a pound of tea at 42 cents 
per pound will cost 36 cents. 

16. If a man can prform a piece of work in 72 minutes, 
how many minutes will it take him to perform | of it ? 

17. What will ^ of a yard of linen cost at 54 cents per yard ? 

18. Deborah had 48 cents, and she gave } of them for a doll. 
How many cents did the doll cost her ? 

19. Brass is composed of copper and zinc. If -J of it is com- 
posed of zinc and the rest of copper, how many pounds of cop- 
per will there be in a bar of brass weighing 25 lb. ? 

20. How much will 5^ lb. of sugar cost at 8 cents per 
pound? 

21. How much will 8f barrels of flour cost at 6 dollars per 
barrel? 
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22. If a man can walk 32 miles in 8 hours, how &r can be 
walk in X hour ? in 9f hours ? 

23. If 8 tons meadow hay'cost 72 dollars, how many dollars 
will 5f tons cost ? 

24. If 7 3rards of cloth are worth as much as 49 lb. of but- 
ter, how many pounds of butter ought 4f yards of cloth to be 
worth ? 

25. Olive has 40 picture books, Ella has | as many as Olive, 
and Ada has ^ as many as Ella. How many has Ella ? has 
Ada? 

26. John is ^ as old as his father, who is 36 years old, and 
William is § as old as John. How old is John ? is William ? 

27. It is 45 miles by rail-road from Worcester, Mass., to 
Nashua, N. H. W. Boylston is ^ of this distance from Worces- 
ter, New Boston is f of it, Harvard is ^ of it, and Pepperell is 

Ji of it. How far is each of the above places from Worcester ? 
rom Nashua ? 

28. It is 50 miles by the Fitchbuig rail-road from Boston to 
Fitchburg. It is ^ as far by the same road to Waltham, f as 
&r to Concord, -^ as far to S. Acton, -^ as far to Groton Junc- 
tion, and f as far to Shirley. How far is each of the above 
places from Boston ? from Fitchburg ? 

29. I bought 3 pecks of com at 40 cents per bushel, 3 pecks 
of oats at 36 cents per bushel, 5 quarts of walnuts at 48 cents 
per peck, 6 quarts of salt at 24 cents per peck, and 3 quarts of 
molasses at 28 cents per gallon. What was the amount of my 
purchase ? 

30. Edward had 3 cents and Robert had 5. They put their 
money together and bought 72 filberts. How many filberts ought 
each to have ? 

31. Harriet, Maria, and Caroline, send some berries to mar- 
ket, for which they receive 63 cents. Now if Harriet sent 3 qt., 
Maria 2, and Caroline 4, how many cents ought each in justice 
to receive ? 

32. Joseph Fisher and Reuben Guild buy a horse together, 
towards which Fisher pays 5 dollars as often as Guild pays 2. 
They sell him so as to gain 56 dollars. What will be each 
man's share of the gain ? 

33. Hiram picked 1 qt. 1 pt. of strawberries, Arthur picked 
2 qts., and Rowland picked 1 qt. They put them all together 
and sold them for 81 cents. How many cents should each 
receive ? 

8* 
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SECTION XII. 

A* !• Any number which is an exact number of times a 
given number, is a multiple of that given number. Thus 21 is 
a multiple of 3, because it equals 7 times 3. 

S. The multiples of a number are those numbers which 
would be produced by successive additions of the given number 
to itself. Thus, 2, 4, 6, 8, 10, 12, &c., are multiples of 2 ; 7', 
14, 21, 28, 6cc. are multiples of 7. 

3. What are the first 10 multiples i)f 2 ? of 3 ? of 4 ? of 
6? of 6? of 7? of 8? of 9? of 10? 

4. « Of what numbers is 24 a multiple ? is 20 1 21 ? 36 ? 
30? 28? 25? 32? 35? 40? 42? 45? 48? 50? 54? 56? 
60? 64? 70? 72? 80? 81? 90? 

5. What is the largest multiple of 4^ less than th^ number 
23 ? Ans, 20, which is 5 times 4. 

6« What is the largest multiple of 5 less than the number 
26? of 3? of 7? of 4? of8? of 9? of6? of 10? 

7. What is the largest multiple of 6 less than the number 
35? of8? of4? oflO? of9? 

8. What is the largest multiple of 8 less than the number 
43? of 7? of 4? of 9? of 8? of 5? of 6? 

9.^ What is the largest multiple of 7 less than the number 
73? oflO? of9? of8? 

10. What is the largest multiple of 6 less than the number 
51? of9? of 7? of 10? of5? ofS? 

11. What is the largest multiple of 4 less than the number 
29? of7? of6? of9? of8? of3? of5? of 10? 

12. What is the largest multiple of 6 less than the number 
62? of 8? of 10? of 9? of 7? 

13. What is the largest multiple of 7 less than the number 
39? of4? of6? of7? of5? of9? oflO? of8? 

B. 1. 25 s=s how many times 7 ? 

*• In these questions it should he borne in mind that the nupU has not 
yet been led to multiply or divide by any number larger tnan 10. He 
should not therefore be required to mention any factor greater than 10, or 
any factor which is contained in the number considered more than 10 times. 
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Solution 1st, 25 c= 3 times 7, and 4 over, because 3 times 
7 = 21, and 4 added = 25. 

Solution 2nd, 25 = 3f times 7, because 3 times 7 sss 21, 
and f of 7, which are 4, added to 21 sss 25. 

Note. It is essential that the pupil become perfectly familiar with 
both the aboTe forms of solution. The best method will doabtless be 
to have him use one form till he masters it, and then use the other. In 
the first form the 4 should be regarded as an undivided number or r»- 
mainderj bat in the second, the ^ should be regarded as a part of the 
quotienty and no/ as a remainder. 

2. 26 = how many times 5 ? 9? 3? 8? 10? 6?. 4? 

3. 33 = how many times^e ? 9?4?7?5?8il0? 

4. 37 = how many times 4 ? 8? 6? 10? 5? 71 9? 

5. 41 = how many times 9 ? 10l7?5?4?d?6? 

6. 83 = how many times 10 ? 8? 9 ? 

7. 72 = how many times 8 ? 9? 10? 7? 

8. 63 s= how many times 6 ? 7? 8 ? 9 ? 10 ? 

9. 57 sss how many times 7 ? 10? 8? 6? 9? 

10. !^ = how many times 10 ?' 9 ? 3? 5? 7? 4? 8? 6? 

11. 48 = how many times 8 ? 7 ? 10? 5? 6? 9? 

12. 35 = how many times 4 ? 7? 10? 9? 6? 5? 8? 

13. 46 = how many times 9 ? 5? 8? 7? 6? 101 
14 53 = how many times 9 ? 5? 7? 8? 10? 6? 

15. 65 = how many times 6 ? 8? 7? 10? 9? 

16. 21 = how many times 7 ? 3? 9? 2? 8? 5? 4? 6? 10? 

17. 39 = how many times 10 ? 9? 8? 7? 6? 5? 4? 

18. 51 = how many times 8 ? 9? 10? 6? 7? 5? 

19. 42 =;=:: how many times 6 ? 9? 4? 7? 6? .8? 10? 

20. 28 = how many times 9 ? 10? 4? 6? 7? 3? 5? 8? 

21. 62 = how many times 10 ? 8? 6? 7? 9? 

22. 76 == how many times 7 ? 9? 10? 8? 

23. 59 = how many times 6 ? 10? 9? 7? 8? 

24. 45 = how many times 10 ? 5? 6? 9? 8? 71 

C» 1* Reduce ^ to ones. 

Solution, Since 6 sixths ssi 1, ^ must equal at many ones 
as there are times 6 sixths in 29 sixAs, which are 4^ times. 
Thenfore, ^ a 4|. 
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2. Reduce to ones, ^ 

3. Reduce to ones, ^^ 

4. Reduce to ones, -^ 

5. Reduce to ones, ^ 



V; «; V; V; fi; V; ¥• 
¥; ¥; V; ¥5 ¥; ¥; «• 
¥; ¥; ¥; V; ¥; ¥; ^^ 
¥;¥• 



]!• 1. How many are 7 times f ? 
SohOum. 7 times | = J^^ = 6f . 

2. How many are 5 times ^ ? 9 times f ? 5 times ^ ? 

3. How many are 6 times f ? 8 times A ? 8 times f ? 

4. How many are 8 times f ? 9 times -^j ? 9 times { ? 
6. How many are 7 times f ? 8 times -rr • ^ times I ? 

6. How many are 6 times 7^ ? 

SohUioTL 6 times 7| = 6 times 7 -f* ^ times f ; 6 times 
7 a 42, 6 times f = ^ or 4|, which added to 42 are 46f . 
Therefore, 6 times 7^ = 46t. 

7. How many are 8 times 4f ? 9 times 7f ? 6 times 8^ ? 

8. How many are 10 times 3^ ? 6 times 5f ? 3 times 7{ ? 

9. How many are 8 times 9f ? 9 times 7f ? 4 times 5^ ? 

10. How many are 8 times 9§ ? 3 times 8^ ? 5 times 8f ? 

11. How many are 7 times 6| ? 9 times 7} ? 4 times 9^ ? 

12. How many are 8 times 7| ? 10 times 7f ? 6 times 7| ? 



£• 1. 4f = how many times ^ ? 

Solution, 4| = ^-y and f is contained 9f times in ^. There- 
fore, 4^ = 9f times ^. 




F, 1. Moses has 35 cents, with which he wishes to buy 
oranges at 6 cents apiece. How many oranges can he buy ? 

Sokttion, If for 6 cents he can buy one orange, for 35 cents 
he can buy as many oranges as there are times 6 cents in 35 
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cents, which are 5| times, or 5 times with a remainder of 5 cents. 
Therefore he can buy 5| oranges, or he can buy 6 oranges and 
have 5 cents left. 

2. How many barrels of flour at 6 dollars per barrel can be 
bought for 58 dollars ? 

3. How many shawls at 7 dollars apiece can be bought for 
39 dollars ? 

4. How many toys at 9 cents each can be bought for 52 
cents ? 

5. How many boolps at 3 dollars apiece can be bought for 29 
dollars ? 

6. How many terms' tuition at 7 dollars per term will 27 
dollars pay for ? 

7. How many shade-trees at f of a dollar apiece can be paid 
for with 5f dollars ? 

8. How many skeins of silk at | of a dime per skein can be 
paid for with 5^ dimes ? 

9.- How many baskets, each containing f of a bushel, can be 
filled from 8^ bushels of peaches ? 

10. How many boi^es, each containing } of a quart, can be 
filled from 7| quarts of blackberries ? 

11. How many pounds of sugar at 8 cents per lb. can be 
bought for 7f dozen of eggs at 9 cents per dozen ? 

12. How many pounds of rice at 6 cents per lb. can be ob- 
tained for 8} quarts of milk at 5 cents per quart ? 

13. Bought 7^ yards of cloth at 4 dollars per yard, which I 
paid for with cider ^ 3 dollars per barrel. How many barrels 
did it take ? 

14. Gave 8^ quarts of cherries at 8 cents per quart for sheet- 
ing at 9 cents per yard. How many yards of sheeting ought 1 
to receive ? 

15. How many three-^quart jugs can be filled from 8 gallons 
of molasses ? 

16. How many six-quart baskets can be filled from 7^ pecks 
of apples ? 

17. A tailor paid 45 dollars for silk velvet at 5 dollai^s per 
yard. He made the velvet into vests, putting J of a yard into 
each vest. How many vests did he make, and how many yards 
did he have remaining ? 

18. One " Fourth of July," Thomas had 29 cents to spend. 
He bought as many bunches of crackers at 10 cents per bunch 
as he could pay for, and then spent the rest of his money for 
cherries at the rate of 7 for a ceat. How many bunches of 
crackers did he buy ? How many cherries ? 
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19. Richard worked 8 days for 3J dimes per day, 7 days for 
dimes per day, and 9 days for 2| dimes per day. He paid 
dimes for board, and gave the rest to a trader for cloth at 9 

dimes per yard. How many yards did he buy ? 

20. A farmer exchanged 5 barrels of apples at If dollars per 
barrel, for oil at If dollars per G[allon. How many gallons of 
oil did he receive ? He afterwards gave 4 Gfallons of the oil for 
tea at f of a dollar per lb. How many pounds of tea did he buy ? 
He used 2} lb. of the tea, and exchanged the rest for syrup at 
f of a dollar per gallon. How many gallons of syrup did he 
get? 
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A. 1. What is ^ of 29 ? 

Solution, i of 29 =s ^ of 24 4- j of 6 = 3|. 

2. What is I of 36? |of 28? f of 28? f of 47? 

3. Whatisfof 35? f of 58.? f of 79? ^of 48? 

4. What is ^ of 53? jof 76? fof 62? J of 88? 

5. What is I of 31 ? f of 47 ? f of 48? f of 26 ? 

6. What is f of 28? f of 60 ? J of 33 ? ^ of 63 ? 

7. What is 4 of 56? J of 29? T^of 99? fof 55? 

B« 1. ^ of 36 =s how many times 6? 

2. f of 25 ss= how many times 2 ? 

3. -/xf of 70 s= how many times 5 ? 

4. f of 49 =s how many times 8 ? 

5. f of 45 = how many times 8 ? 
6* f of 63 = how many times 6 ? 

7. f of 56 = how many times 9 ? 

8. f of 64 = how many times 7 ? 

9. f of 35 4- I of 81 = how many times 6 ? 
10., f of 45 + I of 45 = how many times 8? 

11. f of 25 + f of 60 = hdw many times 7 ? 

12. $ of 19 4* i of 29 =s how many times 4? 



SECTION zm. 96 

C* 1. } of 45 s=5 how many times ^ of 42 ? 

Sohaicn, ^ of 45 SB 5, and ( of 45 most equal 8 times 5 or 
40; ^ of 42 =s 7, and 7 is contained in 40,5f times. Then- 
fore, f of 45 = 5f times ^ of 42. 

2. -^ of 80 = how many times j- of 64 ? 

3. f of 36 = how many times ^ of 24 ? 

4. f of 72 == how many times ^ of 32 ? 

5. -f of 40 = how many times f of 12 ? 

6. j of 16 = how many times f of 9 ? 

7. ^ of 25 = how many times f of 9 ? 

8. f of 19 = how many times ^ of 7 ? 

9. f of 14 = how many times | of 8 ? 
10. f of 13 = how many times ^ of 10 ? 

B. 1. What is I of 6H ? 

Sdftt^iem. |of61| = |of56 4-|of5|ori^=8-f {bSI. 

2. What is i of 38| ? ^ of 37^ ? i of 78|? 

3. Whatis^of 47|? iof26|? J of 35? ? 

4. What is I of 46f ? { of 47f ? f of 60| ? 

5. What is 4 of 58?? f of 23f ? f of 79J? 

6. What is f of 39^ ? |of 43f? ^of 48|? 

7. What is f of 13f ? ^0^®!? fof29|? 
a What is f of 19^ ? ^of 65f? fof 21^? 

1. If 7 inkstands cost 45 cents what will 3 cost ? 

2. If 9 melons cost 77 cents what will 5 cost ? 

3. If 8 weeks' board cost 27 dollars what will 7 cost ? 

4. If 4 mien eat 23 pounds of meat in a month, how many 
pounds will 7 men eat in the same time ? 

5. If 8 horses eat 37 cwt. of hay in 1 month, how much 
will 5 horses eat in the same time ? 

6. If a peck of cranberries is worth 53 cents, how many 
cents are 3 quarts worth ? 

7. If a gallon of burning fluid is worth 79 cents, what are 
1 qt. and 1 pint worth ? 

8. f of a furlong s= how many rods ? 

Suggestion, Since 1 furlong =40 rods, ^ of a furlong must 
equal g of 40 rods. 

9. I of a qr. = how many lb.? 
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10. f of a cu. yd. sss how many cu. ft. ? 

11. f of an hour sss how many minutes ? 
Bi. f of a day dm how many bouis ? 

13. ^jj of a R. ss how many sq. td. ? 

14. f of a £ s bow many shillings ? 
16. f of a ton a=3 how many cwt ? 

16. f of a peck s= how many qts. ? 

17. ^ of a bushel s=: how many pecks, quarts, &c. ? 
Scluticn, Since 1 bu. s=s 4 pks., f of a bushel must equal ) 

of 4 pecks, or 2} pecks. But since 1 pk. s= 8 qts., f of a peck 
must equal f of 8 quarts, or 5^ qts. Since 1 qt. = 2 pt., ^ of 
a quart must equal ^ of 2 pints, or f of a pint. Since 1 pt. = 
4 gills, f of a pint must equal f of 4 gills, or 2f gills. $ of a 
bushel is therefore equal to 2 pk. 5 qt. pt. 2f gills. 

18. ^ of a £ = how many s. d. and qrs. ? 

19. t of a lb. Troy = how many oz. and dwt. ? 

20. f of a ton == how many cwt. qr. and lb. ? 

21. { of a sq. yd. = how many sq. ft. and sq. in.? 

22. -f of a lb. = how many oz. dwt. and gr. ? 

23. I* of a week = how many da. h., &c. ? 

24. f of a lb. = how many §, 5> &c. ? 

25. {^ of a £ = how many s. d. and qr. ? 

26. ^ of a s. = how manyd. and qr. ? 

27. f of a cwt. = how many qr. lb., &c. ? 

28. I of a bu. = how many pk. qt., &c. \ ^ 

29. T^ of a mile =± how majjy fur. rd., &c. ? 

30. If 5 lb. of brown sugar cost as much as 9 lb. of molasses 
sugar at 4^ cents per lb., how much will 9 lb. of broWn sugar 
cost? 

31. If it takes 7} yards of calico to make 1 dress, atid calico 
enoujgh for 8 dresses can be bought for 7 dollars, how many 
yards can be bought for 6 dollars ? 

Suggestion. First find how many yards can be bought fotr 7 
dollars. 

32. If it takes 5f yds. of sheeting t6 make one sheet, and 
sheeting enough to make 6 sheets can be bought for 4 dollars, 
how many yards can be boucfht for 7 dollars ? 

33. Im. Presby and Mr. Wheelock agreed to chop a lot df 
wood for 61 dollars, and share the money according to the work 
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ib»% e».clk ^ On trial ih^f focuad thftt Mr. Pretby coqld eat 
oelj 3 cordfl whil^ Mr. Wbeelock cat 5. What part of th« 
y/^slh^ would each loaa cut? Bf^w many doUaxs: QOjB^t each 
iqaq^ tp x)acei79 1 

94 Frederic and 'Benjajnia ga^md soma- nat9» of which 
FEederic gathered 4 qaarta and Benjaiaui 2 quarts. They sold 
tiiQm for 39 cents^ How many cents ought each to receiye ? 

35)^ James, wishing to buy some drawing-pencils, asked hit. 
father for the money. His father replied, "5 good drawing- 
pencils will coet as much as 7 writing-books at 7 cents apiece. 
Now, if you can tell me what six drawing-pencils will cost I 
will buy them for you." What should have been the answer ? 

36. Mr. Ames and Mr. Clapp bought the apples on 2 lam 
trees, for 9 dollars, of which Mr. Ames paid 5 dollars and lar. 
Clapp 4 dollars. There proved to be 87 pecks of apples. How 
many pecks ought each to have ? 

37. Waldo and George undertook to dig a large field of 
potatoes for 24 dollars, it tamed out that Waldo could dig 3 
bushels as often as George could dig 2. What part of the 
whole did each dig ? They divided the money in proportion to 
the work each did. How many dollars did each receive ? 

Partial explanatifm. Since Waldo dug 3 bushels as often as 
George dug 2, he would dig 3 bushels out of every 5 that were 
dug, and would, therefore, dig f of the whole, while George 
would dig f of the whole. 

38. Mr. Bacon, Mr. Calrow and Mr. Hawley entered into a 
speculation together ; Mr. Bacon put in 4 dollars as often as Mr. 
Calrow put in 3, and as often as Mr. Hawley put in 2. What 
part of tiie whole stock did each roan put in ? They gained 75 
dollars. How many dollars ought Mr. Bacon to receive on his 
share ? ought Mr. Calrow ? ought Mr. Hawley ? 

39. A and B traded together ; B put in twice aa much money 
as A, and both put in 28 dollars. How much did each man put in? 

Partial solution. Since B put in twice as much as A, A and 
B together must have put in 3^ times as much as A alone. 
Therefore, 28 dollars is 3 times what A put in. If 28 dollars 
is 3 times what A put in, A must have put in ^ of 28 dollars, 
which is, dec. 

40; Mr. Hodcer aad Mt« Phillips, hired a paptaiarfoqr 49 dol- 
lars ; Mr. Hooker pastured 4 times as. many animals as M^. 
Phillips. How many- dollars ought each to jpay ? 

41. Mr. Bates and Mr. Conant received 33 dollars for doing 
a job of work, but Mr. Bates had done 3 times as much as Mr. 
Conant How much ought each to receive ? 

9 
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42. William and Henry were talking abont their ages. William 
said, "I am 8 years old.*' Then said Henry, *'I am 7f years 
more than f as old as you are, and my father is -^ as old as I 
am. Now, if yon will tell me how old I am, I will give you f 
of 26 omnges, and if you will tell me how old my father is, 1 
will give you | of 48 apples." What would you have called 
Henry's age, had you been in William's place ? What would 
you have called his faither's age ? William gave both answers 
correctly, and Henry gave him the oranges and apples as he had 
promised him. How many oranges did William receive ? How 
many apples ? 
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A* 1. 3 = j- of what number ? 
Ans. 3 ss ^ of 8 times 3 or 24. 

2. 9 ss ^ of what number ? 8 ss f of what number ? 

3. 7 =ss j of what number ? 9 = ^ of what number ? 

4. 6 a= ^ of what number ? 7 = ^ of what number ? 
6. 6 ess f of what number ? 9 sss ^ of what number ? 

6. } =s ^ of what number ? 

Solution, f s= I of 7 times f , which are ->^, equal to 6f . 
Therefore, | = | of 6f . 

7. f = ^ of what number ? -^ as ^ of what number ? 

8. f s=: ^ of what number ? f = j^ of what number ? 

9. -^ = ^ of what number ? {• = j^ of what number ? 

10. f = j- of what number^? -f = |- of what number ? 

11. 9f = ^ of what number ? 3 j^ = ^ of what number ? 

12. 4f = ^ of what number ? 8f s= j^ of what number ? 

13. 7f = ^ of what number ? 9f = ^ of what number ? 

B« 1. 24 = f of what number ? 

Sohaion. If 24 is f of some number, ^f of that number must 
be ^ of 24, which is 8 ; and ^, or the number, must be 7 times 8» 
which are 56. Therefore, 24 = f of 56. 

2. 36 = f of what number ? 25 = ^ of vv^at number ? 

3. 33 = i of what number ? 27 = { of what number ? 

4. 43 = { of what number ? 81 = f of what number ? 

5. 45 ss f of what number ? 63 s= f of what number ? 
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6. 25 = -^ of what number? 21 as | of what number ? 

7. If == i of what number ? |f s= } of what number ? 

8. ^ s f of what number ? 1} = f of what number ? 

9. 24^ = |- of what number ? 

10. 54^ = ^ of what number ? 

11. *81||^= 2i times what number? 

12. 64f^ = If times what number ? 

13. 2^ = 2^ times what number ? 

14. 5f = 1| times what number ? 

15. 6f = 2f times what number ? 

16. 2^^ = I times what number ? 

17. 1 j^ = If times what number ? 
18.' 1^ = 4j- times what number ? 

€• 1. 46^ = f of what number ? 

Solution. If 46f = f of some number, j- of that number 
must bef of 46f ^ of 45 = 9, and | of If or 4^ = f, which 
added to 9 equals 9f . If 9f is | of a number, f or the number 
must be 8 times 9f , which are 724^ = 74f . Therefore, 46f s 
i of 74f . 

2. 18| = f of what number ? 

3. 58| =^1^ of what number? ' 

4. 9f £= } of what number ? 

5. 37j- = ^ of what number ? 

6. 32^f = I of what number ? 

7. 37f = ^ of what number ? 

8. 67f = f of what number ? 

9. 4| = I of what number ? 

10. 88| =5 T»^ of what number ? 

11. 49j^ = i of what number ? 

12. 9^ == 1^ times or J of what number ? 

13. mi = 12 times what number? 

14. 57^ = If times what number ? 

15. 46| = lif times what number ? 

16. SS^ sssi If times what number ? 

17. 25^f = 2f times what number ? 

* ThiB qaestion is equivalent to, 81f ^ =: | of what number ? 
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ll« 1. f of 42 ass I of what number ? 

SohUian. | of 42 s=s 6, and f of 42 must equal 6 times 6, 
or 36. If 36 is I of some number, J of that number must equal 
^ of 36, which is 9, and f or the number must equal 9 times 9, 
or 81. Therefore, f of 42 = | of 81. 

2. I of 27 s= f of what number ? 

3. I of 72 = ^ of what number ? 

4. f of 70 = ^ of what number ? 

5. f of 42 r= I of what number ? 

6. ^ of 56 = ^0^ of what number ? 

7. I of 54 = ^ of what number ? 

8. f of 27 = I of what number ? 

9. } of 36 s=: } of what number ? 

10. f of 45 = 1§ times what number ? 

Remark. This question is equivalent to f of 45 s= { of wliat 
number ? 

11. f of 49 = 2 J times what number ? 

12. I of 72 = 1| times what number ? 

13. f of 28 = l| times what number ? 

14. f of 63 = S^ times what number ? 

15. ^ of 45 = 3j- times what number ? 

16. I of 48 = If times what number ? 

17. *3f times 10 = 1 J times what number ? 

18. 7J times 6 = 4^ times what number ? 

19. 8f times 9 = 2f times what number ? 

20. bi times 8=1^ times what number ? 

21. 9^ times 6 = 2| times what number ? 

22. 6f times 7 = 1| times what number ? 

23. 8^ times 6 = 3^ times what number ? 

24. 7^ times | = f of what number ? 

Solution. 7 times f = ^-^ and ^ of f = |r which added to 
¥■ = ^. If -Jy^ = f of some number, f of that number must 
equal \ of ■^-, which is f , and f or the number must equal 7 
times f , which are V-» ^^ ^' Therefore, 7^ times f- a= | of 
4t. 

* 8f should not be reduced to an improper fractioxL 
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25. 8} times 1"= If times what number ? 

26. 9| times f s= If times what nmnber ? 

27. 3^ times i^^r = | times what number ? 

28. 2J times ^^^ = 1^ times what number ? 

E. 1. If f of a gallon of molasses cost 25 cents, what will 1 
gallon cost ? 

Solution. If f of a gallon of molasses cost 25 cents, ^ of a 
gallon will cost |- of 25 cents, which is 8^ cents, and |> or 1 
gallon will cost 4 times 8|- cents, or 33^ cents. Therefore, 1 
gallon of molasses will cost 33}- cents if f of a gallon cost 25 
cents. 

2. If f of a yard of muslin cost 37 cents, what will 1 yard 
cost? 

3. If f of a yard of linen cost 53 cents, what will 1 jTAid 
cost? 

4. If f of a month's wages amount to 23 dollars, what will 1 
month's wages amount to ? 

5. John is 17 years old, and his age is f of his teacher's. How 
old is his teacher ? 

6. Deborah says she has 41 cents. Then, says Lavinia, you 
have only ^ as many as I have. How many cents did Lavinia 
have ? 

7. David told George that f of his money would buy 5j 
pounds of raisins at 9 cents per pound. Then, replied George, 
you have 6 cents more than I have. How many cents had each 
of the boys ? 

8. Seth's father gave him a half dollar to buy a pound of tea 
with, saying to him, *.* ^ of a pound of tea will cost 30 cents, and 
if you will tell me how much a pound will cost, you may have 
the money there will be left after paying for the tea." Seth 
answered correctly. What was his answer ? How many cents 
did he have left after paying for the tea ? 

9. A farmer gave 7^ dozen of eggs at 9 cents per dozen for 
|- of a gallon of oil. What was a gallon of the oil worth ? 

10. A butcher received 5^ dollars for ^ of a hundred weight 
of beef. What would he have received for a hundred weight at 
the same price ? What would he have received for -^ of a hun- 
dred weight ? 

11. A schoolmaster being asked his age replied, " ^ of my life 
has been spent in teaching. I have taught in Boston 25 years, 
which is f of all the time I have spent in teaching." What 
was his age ? 

9* 
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12. In travelling on the nil-road fi*ota Springfield, we pflbss 
through Wilbraham and Spencer, and the distance from Spring- 
field to Wilbraham is ^ of the distance from Springfield to 
Worcester ; the distance from Wilbraham to Spencer is f of the. 
distance from Springfield . to Worcester, and from Spencer to 
Worcester it is 18 miles. How far is it from Springfield to 
Worcester? How far from Springfield to Wilbraham? from 
Wilbraham to Spencer ? from Spring6eld to Spencer ? 

13. Marcel lus spent f of bis money for paper, f^ of it for petis, 
ai^d then hd^d 10 cents left, which he spent for ink. How moch 
rnk>ney had he at first ? How many cents did he spend for 
pKper ? for pens ? 

14. If a yard of cambric cost 36 cents, and |- of a yard df 
cambric cost as much as f of a yard of muslin, what wiU a 
yard of muslin cost ? 

15. If a yard of linen cost 66 cents and f of a^ yftrd of liiien 
cost f as much as a yard of lawn, how much will a yard of 
lnwn cost ? What will |- of a yard of lawn cost ? 

16. If Joseph can earn 54 cents per day, and if it takes 
William ^ of a day to earn as much as Joseph can eftrn in |- 
of a day, how much can William earn in one day ? in^ of d; 
day? 

17. If ar yard of muslin cost 70 cents, and f of a yard of 
muslin cost f as much as a yard of cambric, what will a yaid 
of cambric cost ? What will f of a yard of cambric cost ? 

18k A farmer, after selling his crops, found that he had re» 
ceived 72 dollars for hay, and that f of what he had received for 
hay was 2 dollars less than I of what he had received for potatoes. 
How many dollars had he received for potatoes ? |^ of what he 
had received for potatoes was 4 dollars more than f of wha.t be 
had received for corn. How many dollars had he received for 
corn ? 

19i A &rmeri after selling his crops, found that he had 
received 81 dollars for corn, and (hat ^ of what he had received 
for corn was 4 dollars less than ^ of what he had received for 
potatoes; and that ^ of what he received for potatoes was 2 
doUars' more thbn f of what he had received for hay. How 
many dollars had he received for hay ? 

20. Abner has 5f dollars, and f of what he has is f of a ' 
dollar more than f of what his brother Granville has. How 
imtny dollars has his brother Gtanville ? 

21. Granville has 6f dollarsy and f of what he has isf of a 
dollar mons than f of What his' brother Abnefr has. How many 
dollars has Abner ? 
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92. Mr. Battles gave 25 dollars ibr A cow. If CiiDed ^al he 
gave for the cow is equal to 2j- times what he gave for a heifetk 
What did he give for the heifer ? 

23. Sidney gathered 64 quarts of walnuts, ^ of what he 
gathered was ^ of what Alfred gathered, f of what Alfred 
gathered was 6 quarts less than { of what Howard gathered. 
l^ times what Howard gathered was f of what Oliver gathered, 
flow many quarts did Oliver gather ? 

24 Oliver gathered 70 quarts of walnuts, f of what he 

SLthered was 1^ times what Howard gathered, f of what 
pwaid gathered was 6 quarts more than { of what Alfred 
gathered. . 4 of what Alfred ^thered was ^ of what Sidney 
gathisred. How many quarts did Sidney gather ? 
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A* 1. 3- times 2 tens ass how many tens ? How many 
units ? Then, how many are 3 times 20 ? 20 times 3 ? 

2. 8 times 4 tens == how many tens ? How many units f 
Then, how many are 8 times 40 ? 40 times 8 ? 

Let the pupil now read the following, supplying appropriate 
numbers in place of the stars, 

3. 7 times 6 tens === * tens, or * units 

4. 9 times 9 tens == * teOs, tjr * units 

5. 4 times 7 tens sss* tens, or * units 

6. 8 times 8 tens =s * tens, or ^ units 

7. 3 times 9 tens == "^ tetis, or * units 

8. 6 times 4 tens ss± ^ tens, or =* units 

9. 7 times 8 tens = * tens, or * units 

10. 4 times 9 tens =s * tens, or * units 

11. 6 times 5 tens a ^ tens, or ^ units 
. 12; 5 times 6 tens ss ^ tens, or ^ units 



then 7 times 60 = *. 
then 9 times 90 «ss^. 
then 4 times 70 =s *, 
then 8 times 80 = '^. 
then 3 times 90 sx< 

then 6 times 40 = ^. 
then 7 times 80 es ^. 
then 4 times 90 ==*. 
then 6 times 50 s=: *, 
then 5 times W^s #. 



B. 1. Howmanyaie4x3? 4x30? 40x3? 3x40? 
30 X 4? 

2. Howmaayare7 X 3? 7X30? 70x3? 30 X*?? 
3x70? * 
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3. HowmanyaieG X 8? 6x80? 60x8? 80x67 
8X 60? 



\ DU f 

4. How many are 9 X 5? 90 X 6 

5. How many are 8 X 7? 8 X 70 

6. How many are 5 X 6 ? 50 X 6 

7. How many are 9 X 9? 90 X 9 

8. How many are 4X7? 40 X 7 

9. How many are 8 X 6 ? 8 X 60 
10. How many are 7 X 9 ? 9 X 70 



9 X 50? 5 X90? 

7 X 80? 70 X 8? 

60 X 5? 6 X 50? 
9 X 90? 

4 X 70? 7 X 40? 

80 X 6? 60 X 8? 

70 X 9? 7 X90? 



C* 1. How many times 7 tens = 21 tens ? Then, how 
many times 70 = 210 ? 

2. How many times 5 tens = 25 tens ? Then, how many 
times 50 = 250 ? 

3. How many times 6 tens = 42 tens ? Then, how many 
times 60 = 420 ? 

4. How many times 8 tens = 40 tens ? Then, bow many 
times 80 = 400 ? 

5. How many times 4 tens sss 12 tens ? Then, how many 
times 40 = 120 ? 

Supply appropriate numbers, in place of the stars, in the fol- 
lowing examples : 

6. 81 tens = 9 times 9 tens ; therefore, 810 = 9 times 90. 

7. 18 tens = * times 2 tens j» therefore, 180 = * times 20. 

8. 27 tens s= * times 3 tens ; therefore, 270 = * times 30. 

9. 90 tens = ^ times 9 tens ; therefore, 900 = ^ times 90. 

10. 54 tens = * times 6 tens ; therefore, 540 = ^ times 60. 

11. 63 = 9 times 7; therefore, 630 = 9 times 70 = 90 
times 7. 

12. 45 =: * times 9 ; therefore, 450 = * times 90 = * 
times 9. 

13. 45 ^ * times 5 ; therefore, 450 = * times 50 = * 
times 5. 

14. 32 = * times 4; therefore, 320 = ^ times 4 = ^ 
times 40. 

15. 70 = * times 7i therefore, 700 = * times 7 =? * 
timet 70. 
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16. 30 = * times 6; therefore, 300 = * times 6 = * 
times 60. 

17. 72r = * times 9; therefore, T20 = * times 90 == * 
times 9. 

18. 72 = * times 8; therefore, 720 == » times 8 == * 

times 80. 

19. i of 35 = 9 ; therefore, i of 360 =s 90 , and ^^ of 

^0 = 9. 

20. i of 36 === * ; therefore, ^ of 360 = * , and ^ of 

360 == *. 

21. J of 16==*; therefore, i of 160 = *, and ^ of 
160 = *. 

22. ^ of 49 = * ; therefore, f of 490 = * , and ^ of 
490===*. 

23. i of 40 = ^; therefore, ^ of 400==*, and i of 
400 = *. 

24 ^ of 54 == * ; therefore, ^ of 640 = * , and | of 
640 = *. 

25. i of 35 =i= * ; therefore, ^ of 350 == * , and i of 
350 = *. 

26. i of 27 = * ; therefore, ^ of 270 = * , and J of 
270 = * 

D. 1. 6 = how many times 2 ? 1? 3? 6? Then, 60 = 
how many times 20 ? 10? 3? 6? 

2. 24 = how many times 8 ? 6 ? 3 ? 4 ? Then, 240 =s 
how many times 80 ? 8? 60? 6? 3? 30? 4? 40? 

3. 30 = how many times a ? 10? 3? 5? Then, 300 a 
how many times 6 ? 10? 3? 5? 60? 1? 30? 50? 

4. 420 = how many times 7 ? 6? 70? 60? 

5. 630 = how many times 90 ? 7 ? 70 ? 9 ? 

6. 720 = how many times 80 ? 90? 8? 9? 

7. 400 = how many times 4 ? 40? 8? 100? 5? 50? 
80? 10? 

8. 180 = how many times 2 ? 90? 6? 3? 20? 9? 601 
30? 

9. 480 sss how many times 6 ? 60? 80? d? 
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10. 540 

11. 350 

12. 560 
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I how many times 90 ? 60? 9? 6? 

how many times 50 ? 70? 5? 7? 

I how many times 7 ? 8? 80? 70? 



E. 1. What is + of 280? of 420? of 630? of 560? of 700? 

2. What is Viy of 280 ? of 420? of 630? of 560? of 700? 

3. What is i^ of 630 ? of 360? of 810? of 720? of 450? 

4. What is ^ of 630? of 360? of 810? of 720? of 450? 
6. What is i of 150 ? of 450? of 300? of 200? of 250? 

6. What is -sV of 150 ? of 450? of300? of200? of250? 

7. What is ^ of 240 ? of 420? of 600? of 540? of 300? 
a What is ,V of 560 ? of320? of 480? of720? of 400? 
9. What is ^ of 320 ? of 400? of200? of 160? of360? 

10. What is ^ of 60? of 120? of 300? of 240? of 90? 

11. What is I of 540? f of 300? ^ of 540? 

12. What is f of 120? I of 240? f of 350? 

13. What is f of 450 ? ^ of 810 ? | of 400 ? 

14. What is li^ of 450 ? yiy of 490? ^ of 480? 
16. What is A of 360? ^ of 180? f of 630? 



F. 1. 640 

2. 450 = 

3. 560 = 

4. 360 = 

5. 80 = 

6. 320 = 

7. 18 = 

8. 35 = 

9. 18 = 

10. 48 = 

11. 28 = 

12. 21 = 

13. 80 = 

14. 400 = 

15. 240 = 

16. 420 = 

17. 540 = 



= f of what number ? 
■fij of what number ? 
j- of what number ? 
f of what number ? 
f of what number ? 
^ of what number ? 
T^ of what number ? 
/xf of what number ? 
^ of what number ? 
■fiy of what number ? 
^ of what number ? 
^ of what number ? 
6^ times what number ? 
8| times what number ? 
8f times what number ? 
8f times what number ? 
1| times what number ? 
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18. 180 = 1-^ times what number? 

19. 180 s= 4^ times what number f 

20. 640 = 2f times what number ? 

21. 350 = &| times what number I 

22. 210 = 4f times what number ? 



». 1. 9x20 + 60,-4-40,x6,X7 + 90,-*-5,4- 
3, -T- 4, X 8, X 7, + 40 = how many times 8? 

2. 30-f 90 + 60-f 60 + 40,-^9 + 330,4-4, X 7 + 
10 , -7- 80 , X 70 — 20 = how many times 6 ? 

3. 810-5-9 — 30, x6, + 9 X 40,-4-80, + 9 X» + 
90 , -^ 30, X 50 = how many times 30 ? 

4. 6 X 70 + 60 + 80,-i-6,-T- 4,X7+3X30 + 
310, -4-6, -2-30, X 10, X 6 = how many times 90 ? 

^ lOx 7x7 + 70,-5- 8—20, X5 + 70, -5- 40, X 



H. 1. I bought of Mr. Grover 3 lb. of cloves at 60 cents per 
lb., 4 lb. of cinnamon at 40 cents per lb., and 7 lb. of citron at 
40 cents per pound. What was the amount of my purchase ? 
Grave in payment 5 bushels of potatoes at 90 cents per bushel, 
and paid the rest in butter at 20 cents per lb. How many lb. 
of butter did I give ? 

2. Rode 8 hours at the rate of 20 miles per hour, 9 hours at 
the rate of 10 miles per hour, and 4 hours at the rate of 30 miles 
per hour. How many miles did I ride ? On my return I rode 
180 miles at the rate of 30 miles per hour, 50 miles at the rate 
of 10 miles per hour, and the remaining distance at the rate of 
20 miles per hour. How many hours was I returning ? 

3. A farmer gave a trader 40 lb. of cheese at 9 cents per lb. 
for cloth at 60 cents per yard, 30 lb. of cheese at 8 cents per lb« 
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for rice at 6 cents per lb., a|i^ 4 dozpa ^|g[%«t $0 cf otOL W <Iovp, 
for sugar at 8 cents per 11^ |ioW many yardii o^ clot^ 4^d the 
farmer receive ? How many lb. of rice f How many lb. of 
sugar? 

4. During the first week in. Febiuaxy, Mr. IfajniltoiiL earned 
60 cents per day ; during the. 8i^oo4. ha. earned 90 cents^per day, 
during the third he earned 70 cents, per day, and during the 
fourth he earned 80 cents per day. How much did he eara in 
the month, there being 6 working days in a week ? 

5. A farmer exchanged 7^ acres of land worth 60 dollars per 
acre, for land worth 50 dollars per acre. How many acres did 
he receive ? 

6. Qave 8| bushels of corn at 60 cents per bushel, for pota- 
toes at 50 cents per bushel. How many bu^els of potatoes did 
I receive ? 

7. Gave 9 yoke of oxen worth 70 dollars per yoke, and a calf 
worth 10 dollars, for ploughs at 8 dollars apiece. How many 
ploughs did I receive? Spld sixty of the plou&;hs at 9 dollars 
apiece and the rest at 8^ dollars apiece. What did I receive for 
them all ? How much did I gain by the transaction ? 

8. If a bushel of potatoes weighs 40 lb., and a bushel of 
wheat weighs 60 lb., how much more will 8 bushels of wheat 
weigh than 9 bushels of potatoes ? 

9. A shoemaker gave 9 pairs of shoes worth 80 cents per 
pair, for 6 gallons of molasses at 30 cents per gallon, and sugar 
at 9 cents per pound. How many lb. of sugar did he receive ? 

10. A bushel of clover-seed weigbs 60 lb., and 6f bushels of 
clovor-seed weigh as much as 8 bushels of salt. How much 
does a bushel of salt weigh ? 

11. A man bought 9^ gallons of brandy at 70 cents per gal- 
lon. He took out l;f gallons for his own use, and then sold the 
rest for what the whole of it cost him. For what did he sell it 
per gallon ? 

12. Worked 6f days ait.8p cents, per day, and received in 
payment 6 yards of cloth. I spld 4 yards of the cloth at cost 
How much did I get for it? 

13t Oeor^. is, 20 yfsars. of age and his father is 3 times^as 
Ql4r How oldi is his father ? 4rtime;s George's age^ added to 8. 
times his father's a^e, is.equal to 7 times. th^agjB of his Uncle 
"Vitilliaro, How old is his Uncle, William ? 

14, Mr* Crane and Mr^ Snow were a^kpd how, old they wjsre. 
Mr. Snow replied, *' I am 20 years older than Mr. Crane, and 7^. 
tinges the difference between our ages is three times my age." 
Ifpwold W8u^ Mr. Snow? was Mx. Crane? 
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15. A lady l)eing asked her age replied, *' My father is 30 

years older than my sister Sarah, and 8^ times the difierence 
between their ages is 5 times my father's age. Now, if you will 
tell me how old my father and sister are, I will tell you how you 
can find my age." What were the ages of her father and sister? 
A correct answer having been given the lady said, " To 3 times 
my father's age add 6 times my sister's age and you will obtain 
a sum i of which will be 9 years more than 4^ times my age.'* 
What was her age ? 

16. 1^ of the value of a piece of cloth, worth 36 dollars, is 10 
dollars more than all the money Horace has. How much money 
has Horace? 

17. The value of 50 barrels of flour at 8 dollars per barrel is 
20 dollars less than 1^ times the cost of an acre of land. What 
will be the cost of i of an acre of land at the same rate ? 

18. A man in Albany bought a lot of flour. He sent f of it 
to N. York, J^ of it to Boston, and the rest of it, 180 barrels, he 
shipped to England. How many barrels of flour did he buy ? 
How many did he send to N. York ? to Boston ? 

19. If to 9^ times the number of states belonging to the 
United States in 1850, 80 be added, i of the result will be 27 
more than the number of states originally belonging to the Union. 
Moreover, if 7 be added to the number of original states, 6 times 
the sum obtained will be 30 less than f of 400. How many 
states were there originally in the Union ? How many in 1850 ? 
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A* 1. How many are 9 times 27 ? 

Sobaion. 9 X 27 = 9 X 20 + 9 X 7; but 9 X 20 =s 
180, and 9 X 7 = 63; 180 + 63 = 243. Therefore, 9 X 27 
c=243. 

Note. As soon as the principle is understood, the pupil should 
solve the problem by naming only the results. Thus, X 27 as 180 
4- 63 = 243. 

2. How many are 5 X 49? 7 X 63? 8 X 96? 4 X 43? 

3. How many are 3 X 99 ? 2 X 87? 8 X 37 ? 5 X 56 ? 

4. How many are 4 X 87? 3 X 49? 9 X 28? 3 X 48? 

6. How many are 9 X 87? 5 X 49? 8 X 69? 6 X 13? 
'v 10 
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6. How many are 3 X 541 2 X 96? 8 X 14? 9 X &4? 

7. How many are 98 times 3 ? 

Solution. 98x3 = 90 X 3+8x3 = 270 + 24 = 
294. 

8. How many are 59 X 9? 47 X 4? 83 X 6? 17 X 7? 

9. How many are 57 X 8? 96 X 6? 97 X 10? 78 X 8? 

10. How many are 85 X 10? 57 X 7? 63 X 4? 76 X 8? 

11. How many are 75 X 6? 96 X 9? 66 X 8? 98 X 7? 

B« 1. What is the greatest multiple of 6 that can be taken 
from the tens of 216, and what remainder will it leave if sub- 
tracted from 216 ? 

Ans, The greatest multiple of 6 that can be taken from the 
tens of 216 is 18 tens, and if this be subtracted from 216, there 
will be a remainder of 36. 

2. Into what parts then will you separate 216 for conven- 
ience of division by 6 ? 

Ans, 180 and 36, because 180 is the greatest multiple of 6 
that can be taken from the tens of 216. 

3. 216 = how many times 6 ? 

Solution. 216-*-6=180-5-6 + 36-^6 = 30 + 6=36. 

Or, by Solution 2nd, 6 is contained in 21 tens 3 tens times, 
withti remainder of 3 tens. But 3 tens = 30 units^ which added 
to the 6 units equals 36 units. 6 is contained in 36, 6 times. 
Therefore, 216 equals 36 times 6. 

Note. Both forms of solution should be dispensed with as soon as 
the pupil can readily give the results without them. 

4. -What is the greatest multiple of 7 that can be taken from 
the tens of 245, and what remainder will it leave if subtracted 
from 245 ? 

5. Into what parts, then, will you separate 245 for conven- 
ience of division by 7 ? 

6. 245 = how many times 7? 

7. Into what parts will you separate 261 for convenience of 
division by 9 ? 

8. 261 s=s how many times 9 ? 



SECTION XVI. Ill 



9. Into what parts will yoa separate 609 for eonyenience of 
division by 7? by 9? by 10? by 8? 

10. 609 = how many times 7 ? 9? 10? 8? 

11. Into what parts will you separate 456 for convenience of 
division by 8? by 5? by 10? by 7? by 6 ? 

12. 456 = how many times 8 ? 5 ? 10 ? 7 ? 6 ? 

13. Into wbat parts will you separate 532 for convenience of 
division by 8? by 6 ? by 10? by 9? by 7? 

14. 532 = how many times 8 ? 6? 10? 9? 7? 

15. 1 17 = how many times 9 ? 6? 2? 3? 10? 4? 5? 7? 

16. 219 = how many times 7? 3? 5? 10? 8? 6? 4? 9? 

17. 324 = how many times 4 ? 8? 9? 10? 6? 7? 5? 

18. 168 = how many times 2 ? 5? 7? 9? 4? 3? 10? 6? 8? 

19. 147 = how many times 5? 9? 4? 6? 3? 7? 2? 8? 10? 

20. 288 = how many times 4? 10? 8? 7? 3? 6? 9? 5? 

21. 93,= how many times 9? 7? 4? 6? 2? 3? 8? 7? 101 

22. 427 = how many times 8 ? 9? 10? 6? 7? 5? 

23. 224 = how many times 3 ? 9? 8? 4? 5? 7? 6? 10? 

24. 100 = how many times 5? 6? 4? 3? 7? 8? 2? 10? 9? 

25. 316 = how many times 10? 4? 6? 9? 7? 5? 8? 

26. 237 = how many times 9 ? 4? 8? 3? 6? 7? 10? 5? 

27. 627 = how many times 6 ? 8? 9? 10? 7? 

28. 76 =howmanytimes7? 8? 9? 4? 3? 5? 2? IQ? 6? 

C. 1. What is I of 459 ? 

Solution. I of 459 = I of 420 4- f of 39 = 60 4- 5f = 
65f. 

2. What is i of 437 ? |of532? iof837? |of96? 

3. What is 4 of 137 ? ^ of 561? | of 628? J of 37? 

4. What is f of 75 ? | of 73 ? | of 94 ? f of 736 ? 

5. Whatisf of58? tof83? Jof279? ^j^oibSl^ 

6. What is f of 217 ? ^ of 96 ? f of 99 ? ^ pf 100 ? 

7. What is I of 137 ? iofl75? fof671? T%of981? 

8. Whatisf of577? f of666? §of254? |of26I? 

9. What is I of 289 ? ^ of 645 ? ^oHUl | of 423 ? 
10. What is i of 89 ? iof79? f of 459? iof87? 
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B^. 1. 167 is f of what number ? 

Solution, If 167 is | of some number, ^ of that number must 
be ^ of 167, which is 55J, and ^ or the number must be 5 times 
66f . 5 times 55 are 275, and 5 times f are J^, or 3^, which 
added to 275 are 278^. Therefore, 167 = ^ of 278^. 

2. 229 = J of what number ? 

3. 621 = ^xr o^ ^hat number ? 

4. 81 s= I of what number ? 

5. 254 = I of what number ? 

6. 281 =s ^ of what number ? 

7. 329 = I of what number ? 

8. 117 = f of what number ? 

9. 37 = f of what number ? 

10. 71 =s f of what number ? 

11. 311 = f of what number? 

12. 87 = f of what number ? 

13. 358 = 2f times what number ? 

14. 418 = If times what number? 

15. 615 =s 2j times what number ? 

16. 93 = If times what number ? 

17. 834 c= 4^ times what number ? 

tj,, 1. How many are 9 times 268? 

Solution. 9 X 268 = 9 X 200 + 9 X 60 + 9 X 8= 1800 
-|. 540 + 72 = 2412. 

2. How many are 7 X 327? 5 X 861 ? 9 X 468? 

3. How many are 4 X 813 ? 2 X 917 ? 6 X 321 ? 

4. How many are 8 X 612 ? 3 X 999 ? 5 X 875 ? 

5. How many are 6 X 348 ? 8 X 527 ? 9 X 813 ? 

6. How many are 8 X 465 ? 2 X 981 ? 7 X 387 ? 

7. How many are 8 X 837? 4 X 958? 6 X 372? 
& How many are 3 X 119 ? 4 X 549 ? 4 X 591 ? 
9. How many are 4 X 217 ? 6 X 459 ? 9 X 645 ? 

10. How many are 4 X 279 ? 4 X 729 ? 4 X 927 ? 

11. How many are 9 X 578 ? 9 X 758? 9 X 875 ? 
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W. 1. 1396 = how many times 4 ? 

Solzaian. 1396 -h 4 «: 1200 -(-44-160-^4 + 36-e-4 
= 300 + 40 + 9 = 349. 

Another Solution. 4 is contained in 1200, 300 times, in 160, 40 
times, and in 36, 9 times. Therefore, 1396 ^^ 349 times 4. 

Another Soluti&n. 4 is contained in 1300, 400 times with a 
remainder of 1 hundred, or 10 tens, which added to 9 tens make 
19 tens. 4 is contained in 19 tens, 4 tens times with a remain- 
der of 3 tens, or 30 units, which added to 6 units are 36 units. 
4 is contained in 36, 9 times. 'Therefore, 1396 = 349 times 4. 

Note. The only object of the above forms of solution is to explain 
the nature of the process ; when that is well understood, the explana- 
tion should be dropped, and results only named. Thus, in performing 
the above division, the pupil need only say, '' 4 is contained in 1396, 
3 hundreds 4 tens and 9 units times, or 349 times." Afler a little 
practice in this way, the final result may be named at once. ThoS) 
" 1396 =* 349 limes 4." 

2. 1404 = how many times 9 ? 4? 3? 6? 8? 7? 5? 2? 

3. 2826 = how many times 3 ? 6? 9? 8? 7? 10? 2? 51 

4. 2873 = how many times 5 ? 8? 9? 3? 7? 4? 6? 10? 

5. 1328 =£3 how many times 6 ? 9? 3? 10? 7? 4? 8? 5? 

6. 3418 = how many times 8? 9? 3? 7? 5? 2? 6? 4? 10? 

7. 4176 = how many times 4? 6? 8? 2? 3? 5? 7? 9? 10? 

O. 1. 2 cwt. 1 qr. 23 lb. = how many pounds ? 

Sdution, Since 1 cwt. = 4 qr., 2 cwt. must equal 2 times 4 
qr., or 8 qr., to which adding 1 qr.,we have 9 qr. as the value 
of 2 cwt. 1 qr. Since 1 qr. == 28 lb., 9 qr. must equal 9 times 
28 lb., or 252 lb., to which adding 23 lb., we have 275 lb. 
Therefore, 2 cwt. 1 qr. 23 lb. = 275 lb. 

2. 3 dwt. 16 gr. = how many grains ? 

3. 7 da. 19 h. = how many hours ? 

4. 1 cwt. 3 qr. 17 lb. = how many pounds ? 

5. 6s. 8d. 2qr. =s how many farthings ? 

6. 6 lb. 4 oz. = how many drams ? 

7. 2 g. 2 5- 2 9. 15 gr. = how many grains ? 

8. 1 sq. yd. 36 sq. in. == how many^ square inches ? 

9. 9 cu. yd. 18 cu. ft. = how many cubic feet ? 

10* 
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10. 275 lb. aBK how many cwt. qr. and lb. ? 

Sduthth Since 28 lb. :^ 1 qr., 275 lb. must equal ad many 
quarters as there are times 28 lb. in 275 lb., which are 9 times 
with a remainder of 23 lb. But since 4 qr. rrs 1 cwt., 9 qr. must 
equal as many cwt. as there are times 4 qr. in 9 qr., which are 
2 times with a remainder of 1 qr. Therefore, 275 lb. == 2 cwt. 
1 qr. 23 lb. 

11. 88 gr. = how many dwt. and gr. ? 

12. 213 lb. =3 how many lb. qr. and cwt. ? 

13. 187 hours =aa how many hours and days ? 

14. 322 qr. =s how many s. d. and qr. ? 

15. 1600 drams =: how many lb. and oz. ? 

16. 175 gr. = how many 5» 9> and gr. ? 

17. 1332 sq. in. ss how many sq. yd. and sq. in. ? 

18. 311 qt. s=s how many bu. pk. and qt. ? 

19. 255 gills = how many gal. qt. pt. and gi. ? 

20. 958 gr. = how many g, 5, 9 and gr. ? 

H* 1. Sold 7 acres of land at 48 dollars per acre, and 
received in payment 9 cows at 27 dollars apiece, and the rest in 
money. How much money did I receive ? I invested the money 
thus received in apples at 3 dollars per barrel. How many bar- 
rels did 1 buy ? 

2. Gave 9 lots of pasture land, each lot containing 87 acres, 
for 5 lots of tillage, each lot containing 64 acres. How many 
acres of land did I give? How many did 1 receive? How 
many more did I give than receive ? 

3. A drover bought 7 oxen for 47 dollars apiece ; he sold them 
for 413 dollars. How many dollars did he get for each ox ? 
How many dollars did he gain on each ? How many dollars 
did he gain on all of them ? He spent 8 dollars of the money 
he received for the oxen, and gave the rest of it for 9 cows, but 
being unfortunate he was obliged to sell the cows for 31 dollars 
apiece. How many dollars did he lose on each cow ? How 
many on all? How many dollars did he receive for all the 
cows? 

4. A man gave f of 672 dollars for 4 diamond rings. What 
would 9'*rings cost at the same rate ? 

5. Joseph has 5 pieces of rope all of the same lengthy and 
Samuel has 1 piece 336 feet in length. By measuring Siey find 
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that f of Samael's rope is just equal in length to 2 of Joseph's 
pieces. How many feet of rope are there in all of Joseph's 
pieces ? 

6. A man bought a quantity of sugar. He sold 378 pounds 
of it, and then found that f of what he had sold was equal to { 
of what remained unsold. How much remained unsold ? 

7. Gave 9 casks of raisins, each cask containing 96 lb., for 8 
cwt. of dates. How many lb. of raisins would 7 cwt. of dates be 
worth at the same rate ? 

8. Edmund had a little basket that held just 76 chestnuts. 
He lent it to Ralph and Edgar, on condition that they should 
give him chestnuts enough to fill it 6 times to pay for the use 
of it. It turned out that Ralph used the basket just 3 times aa 
much as Edgar. How many chestnuts ought Edgar in justice 
to pay ? Ought Ralph ? 

9. A man gave |- of 432 doUara for f of an acre of land. 
What would an acre have cost ? ^ of an acre of this land is 
worth only ^ of what the same man gave for a fast horse. 
How much did he give for his fast horse ? What he gave for 
the fast horse is 20 dollars less than f of the money he owes. 
How much money does he owe ? 

10. Bought 1^ bags of coffee, each bag containing 45 lb. and 
5§ bags, each l^g containing 57 lb. How many pounds of 
coffee did I buy in all ? 

11. Bought 3^ pieces of cloth each piece containing 96 3rards, 
4f pieces each piece containing 75 yards, and 2^ pieces each 
piece containing 91 yards. How many yards did I buy ? 

12. Gave 7^^ bags of com at 96 cents per bag, for 8 bushels 
of wheat. How many cents would 7 bushels of wheat cost at 
the same rate ? 

13. Seth put 48 bushels of wheat into bags, each bag con- 
taining 3 pecks. How many bags did it take ? 

14. John put 20 lb. 12 oz. of candy into 4 oz. packages. 
How many packages did it take ? 

15. Abner put 30 lb. 12 oz. of mustard into 6 oz. canisters. 
How many canisters did it fill ? 

16. How many times must a chain 4 rods in length be laid 
down to measure a distance of 7 furlongs, 32 rods ? 

17. If to ^ of all the money Ellery has, 24 dollars be added, 
the sum will be 1 14 dollars. How much money has he ? 

18. A man being asked the distance from Albany to Syra- 
cuse, replied, " It is 109 miles from Albany to Rome, and the 
distance to Rome is 2 miles less than i of the distance to 
Syracuse." How far is it from Albany to Syracuse ? 
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19. On the Ohio river it is 183 miles from Pittshurg to Ma* 
rietta, and from Pittsburg to Wheeling it is 28 miles less than | 
of this distance. How far is Wheeling from Pittsburg ? from 
Marietta ? 

20. From Pittsburg to Marysville it is 426 miles, and 1^ 
times this distance is 12 miles more than the distance from 
Pittsburg to Cincinnati. How far is it from Pittsburg to Cin- 
cinnati ? from Cincinnati to Marysville ? 

21. It is 630 miles from Pittsburg to New Albany, and f of 
this distance is 69 miles less than ^ of the distance from Pitts- 
burg to Louisville. How far is it from Pittsburg to Louisville ? 

22. ^§ of the distance from Pittsburg to New Albany is 57 
miles more than f of the distance from Pittsburg to the mouth 
of the Wabash. How far is it from Pittsburg to the mouth of 
the Wabash ? 

23. Add i of the distance from Pittsburg to New Albany to 
^ of the distance from Pittsburg to Marysville, and the sum will 
be. 19 miles more than ^ of the distance from Pittsburg to Cairo, 
at the mouth of the Ohio. How far is Cairo from Pittsburg? 
from Marysyille ? 

24. Wlieeling is 94 miles from Pittsburg, and 28 miles less 
than f of the distance of Marietta from Pittsburg.' How far is 
Marietta from Pittsburg ? from Wheeling ? 

25. Cincinnati, which is 485 miles from Pittsburg, is 12 
miles less than 14 times the distance of Marysville from Pitts- 
burg. How far is Marysville from Pittsburg ? from Cincinnati ? 

26. Louisville is 627 miles from Pittsburg, and if 69 miles 
be subtracted from 4 of this distance, the remainder will be f 
of the distance of New Albany from Pittsburg. How far is 
New Albany from Pittsburg? 

27. Tbe mouth of the Wabash river is 880 miles from Pitts* 
burg, and f of this distance is 57 miles less than f^ of the 
distance from Pittsburg to New Albany. What is the distance 
from New Albany to Pittsburg according to this statement? 
What is the distance from New Albany to the mouth of the 
Wabash ? 

28. Cairo is 1022 miles from Pittsburg. Prove, by using 
results found in the 26th and 27th ejcamples, that f of this dis- 
tance is 19 miles less than the sum obtained by adding j- of the 
distance from Pittsburg to New Albany, to i of the distance 
from Pittsburg to Marysville. 

29. What do the last five examples show concerning the 
answers you obtained to the 19th, 20th, 21st, 22d, and 23d 
examples ? 
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SECTION XVII. 

A« 1. A power of a number is the product obtained by taking 
the given number any number of times as a factor. It is some- 
times defined as the product that would be obtained by multi- 
plying the number once or more times by itself. 

2. If a number is taken twice as a factor, it is said to be 
raised to the second power; if taken 3 times, to the third 
power, &c., &c. Thus, 9 =3 the second power of 3, because 
it is the product of 3 X 3, or 3 taken twice as a factor. 27 = 
the third power of 3, because it is the product of 3 X 3 X 3, 
or of 3 threes multiplied together, or of 3 taken 3 times as a 
factor. 

3. The second power of a number is often called its square, 
and the third power its cube. 

4. The process of finding the second power of a number is 
called squaring the number, or raising it to the second power. 

5. The process of finding the third power of a number is 
called cubing the number, or raising it to the third power. 

6. The process of finding the fourth power of a number is 
called raising it to the fourth power, — of finding the fifth 
power is called raising it to the fifth power, &c. 

7. The power to which a number is to be raised, is often 
indicated by a small figure placed to the right and a little above 
the number to be raised. The figure so placed is called an 
exponent. 

8. 5^ indicates that 5 is to be raised to the second power, i, e,, 
taken twice as a factor. Therefore 5' == 5 X 5 = 25. 

9. 2^ indicates that 2 is to be raised to the fifth power, i, e., 
taken 5 times as a factor. Therefore, 2'=:2x2x2x2X 

2 = 32. 

10. 5* is read five square, ox five second power, 

11. 2* is read two fifth power, 

12. The number thus repeated as a factor is called the root 
of the product obtained. Thus, 3 is the square root or second 
root of 9, because, taken as a factor twice, it will produce 9. 
It is the cube root or third root of 27, because, taken as a factor 

3 times, it will produce 27. It is the fourth root of 81, because 
taken as a factor 4 times it will produce 81. 

13. In like manner 2 is the square root or second root of 4, 
the cube root or third root of 8, the fourth root of 16, the fifth 
root of 32, the sixth root of 64, jcc., &c. 
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B. 1. What is the square of 2 ? ofl? of 10? of 7? of 4? 

2. What is the second power of 3 ? of 5 ? of 9 ? of 6 ? of 8? 

3. What is the cube of 5 ? 

Solution, The cube of 5 is the product of 5 taken as a factor 
3 times, or of 5 X 6 X 5; but 5 X 5 = 25, and 25 X 5 = 
125. Therefore 5»= 125. 

4. What is the cube of 7? of 3? of 10? of 2? 

5. What is the third power of 8? of 4? of 1? of 6? of 9? 

6. What is the value of 5^ ? of 2«? of 7'? of 3*? of 4»? of 3^ 

7. What is the square root of 81 ? 

Ans. The square root of 81=9, because 9 taken as a factor 
twice, or 9 X 9, equals 81. 

8. What is the square root of 64 ? of 1 ? of 4 ? of 25 ? 

9. What is the square root of 49 ? of 9 ? of 36 ? of 16 ? 

10. What is the square root of 81 ? of 100 ? 

11. What is the cube root of 8? of 729? ofl? of 343? of 64? 

12. What is the cube root of 27? of 512? of 125? of 216 ? 
of 1000 ? 

13. What is the fourth root of 81 ? of 256 ? of 16 ? of 625 ? 

C 1. How many square rods in a rectangular play-ground 
9 rods long and 7 wide ? 

Solution, Since a space 1 rod long and 1 rod wide contains 1 
square rod, a space 9 rods long and 1 rod wide must contain 9 
square rods, and a space 9 rods long and 7 rods wide must con- 
tain 7 times 9 square rods, or 63 square rods. Therefore, a 
play-ground 9 rods long and 7 rods wide contains 63 square 
rods. 

2. How many square rods in a field 40 rods long and 9 rods 
wide? 

3. How many square feet in a platform 16 feet long and 9 
feet wide ? How many square yards ? 

4. How many square feet in a wall 98 feet long and 5 feet 
high? How many square yards ? 

5. How many square inches in a slate 10 inches long and 8 
inches wide ? 

6. How many square yards in the floor of a room 6 yards long 
and 5 J yards wide ? How many square feet in the same floor ? 

7. How many square feet in a blackboard 16 feet long and 
4j|- feet wide ? ^How many square yards 4n the same board ? 
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8. At 3 cents per square foot, what will it cost to paint a sor- 
fietce 16 feet long and 9 feet wide ? 

9. At 8 cents per square yard, what will it cost to plaster the 
ceiling of a school-room 14 yards long and 8 yards wide ? 

10. A teacher, wishing to obtain a blackboard 15 feet long 
and 6 feet wide, bought boards for the purpose, at 2j- cents per 
square foot. He hired a carpenter to make it, paying him 75 
cents for his work. He paid 11 cents per square yard to have it 
painted and varnished, and it cost him 25 cents to have it 
brought to his school-room and put up. What was the whole 
cost of the board ? 

11. If a piece of board 14 feet long and If feet wide costs 
40 cents, how much would boards enough to cover a floor 20 
feet long and 16 feet wide cost? ' 

12. Isabella had a rectangular flower-bed of which she wished 
to find the contents. She therefore took a rule 1^ feet long, 
and, by measurement, found that the side of the flower-bed was 
8, and the end 3 times as long as the rule. How many square 
feet did her flower-bed contain ? 

13. Hannah had a rectangular flower-bed which she meas- 
ured with a stick 1^ feet long. She found the side to be 6, and 
the end 4 times as long as the stick. How many square feet 
did her flower-bed contain ? 

14. Martha had a flower-bed which she measured with a 
string 25 feet long. She found its side to be f , and its end to 
be -^ as long as the string. How many square feet did her 
flower-bed contain ? 

15. Myra had a shawl which was 7 feet long and 64 feet 
wide, and Ada had one 7^ feet long and 6 feet wide. Which 
contained the most square feet, and how many the most? 

16. How many square feet would there be in the outer sur- 
face of a box 7 feet long, 5 feet wide, and 4 feet high ? How 
much would it cost to paint it at If cents per foot ? 

Suggestions. The top and bottom of the box will each be 7 
feet long and 5 feet wide ; the two sides will each be 7 feet lon^ 
and 4 feet high ; and the two ends will each be 5 feet long and 
4 feet high. The sum of all these surfaces is the quantity 
required. Considerations like the following will usually very 
materially shorten the work in such examples. Since the box 
is 7 feet long and 5 feet wide, the distance round it must be 
7 + ^ + 74-5 feet =: 24 feet. The sides and ends of the 
box, then, will oe equivalent to a surface 24 feet long and 4 feet 
high. The top and bottom^ each being 7 feet long and 5 feet 
wide, will together be equal to a surface 7 feet long and 10 feet 
wide. 
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17. How many feet of oanvass would be requived to cover 3 
boxes, each box being 4 feet long, 2^ feet wide, and 2 feet high? 
What would be the cost of the canvass at 2^ cents per square 
foot? 

18. A man bought a yard 12 feet long and 8 feet wide for 7 
cents per square foot, and built around it a tight board fence 4 
feet high. What did the land cost? What did the boards for 
the fence cost at If cents per foot? 

19. How many square feet in the waUs of an enclosure 29 
feet long and 12 feet wide, the walls being 9 feet high, and what 
would it cost to paint them at 8^ cents per square yard ? 

20. If a lot of land is 8 rods in length, what must be its 
width that it many contain 1 rood ? 

SohUion, If it were 8 rods long and 1 rod wide, it would 
contain 8 square rods. Therefore, to contain 1 rood or 40 square 
rods, it must be as many rods wide as there are times 8 in 40, 
which are 5 times. Therefore, it must be 5 rods wide. 

21. If a rectangular township containing 56 square miles is 8 
miles in lengthy what must be its width ? 

22. Mr. Shepard owns a square garden containing 81 square 
rods. What is the length of its side ? 

23. A certain township in the form of a square contains 36 
square miles. What is the length of its side ? 

24. Jason had a rectangular piece of gold leaf containing 64 
square inches, and on measuring it he found that its length and 
breadth were equal. What was its length ? 

25. My sitting-room and parlor are each 5 yards wide, but my 
parlor is 2 yards longer than my sitting-room. The floor of my 
sitting-room contains 30 square yards. What is the length of 
my parlor ? How many square yards are there in my parlor 
floor ? 

26. My house-lot is 12 rods long, but if it were only 8 rods 
long, it would contain 40 rods less than it now does. How 
much does it contain ? 

27. Mr. WiswalPs house-lot is 11 rods long and 9 rods wide. 
Mr. Messenger's contains 21 rods more than Mr. WiswalPs, and 
is 12 rods long. How wide is it ? 

28. Mr. Hitch's garden is 16 rods long, but if it were 7 rods 
longer it would contain 63 more square rods. How wide is it ? 
How many square rods does it contain ? 

29. Mr. Wade owns a square garden, and he finds that if he 
doubles its length without altering its width, it will contain 72 
square rods. How long is the garden ? 

30. Mr. Jenks says that if his black-board were 2 ft. wider than 
it now is, it would contain 26 more square feet, but if it were 2 
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ft longer it would contain 11 more square feet What is its 
length. and width, and how many square feet does it contain? 

31. How many cubic feet in a block 9 ft. long, 8 ft. wide, and 
7 ft. high ? 

Solution, Since the block is 9 ft. long and 8 ft. wide, there 
most be 9 times 8, or 72, sq. ft. in the bottom of it. But each 
foot in height will give 1 cubic foot for every square foot in the 
bottom ; and as in this case there are 72 sq. ft. in the bottom, 
there must be 72 solid feet for each foot in height. Therefore, 
7 ft. in height must give 7 times 72 cubic feet, or 504 cubic ft 
Therefore, a block"^ ft long, 8 ft. wide, and 7 ft thick contains 
504 cu. ft 

32. How many cubic inches in a brick 8 inches long, 4 inches 
wide, and 2 inches thick ? 

33. How many cubic feet in a box 16 ft. long, 4 ft. wide, and 
3 ft. thick ? 

34. How many cubic feet in a pile of wood 32 ft. long, 4 ft. 
wide, and 3 ft. high ? How many cord feet ? How many cords ? 

35. How many cubic feet in a stick of timber 15 ft. long, 2 
ft. wide, and 1§ ft. thick ? 

36. Mr. Wales was offered his choice of 2 piles of wood, one 
of which was 14 ft. long, 8 ft. wide, and 4 ft. high, and the other 
was 16 ft. long, 6 ft. wide, and 4 ft. high. Not knowing how 
to calculate, he chose the smaller pile. Which pile did he 
choose, and how many cubic feet of wood did he lose by his 
ignorance ? How many cord feet ? If the wood was worth $4 
per cord, how many dollars' worth did he lose ? 

37. How many more cubic feet will a bin 18 ft. long, 8 ft 
wide, and 6 ft. high contain, than one 21 ft. long, 9 ft. wide, and 
3 ft high ? 

38. If a block of wood 3 ft. long, 2 ft. wide, and 1 j- ft. thick 
is worth 72 cents, how many cents is a block 9 ft long, 2^ ft. 
wide, and If ft. thick worth ? 

39. Mr. Bowen has a pile of wood 9 ft. long, 4 ft. wide, and 
5 ft high. Mr. Jackson has a pile the width and height of 
which are the same with Mr. Bowen 's, but the length is twice as 
great. How many times as many cubic feet are there in Mr. 
Jackson's pile as in Mr. Bowen's ? How many cubic feet in 
each ? 

40. Mr. Gordon has a pile of wood whose height and length 
are the same as the height and length of Mr. Jackson's, but 
whose width is twice as great. How many times as many cubic 
feet does it contain as Mr. Jackson's ? as Mr. Bowen's ? How 
many cubic ieet does it contain ? 
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41. Mr. Kingman has a pile of wood whose length and width 
are the same as the length and width of Mr. Gordon's, but 
whose height is twice as great. How many times as many 
cubic feet does it contain as Mr. Gordon's ? as Mr. Jackson's ? 
as Mr. Bowen's ? How many cubic feet does it contain ? 



SECTION XVIII. 

As skill in reckoning the currency of his country is indispensa- 
ble to the business man, and indeed to every one, we insert the 
following exercises on Federal Money. We give them their 
present place because many of them will illustrate the principles 
of the following section, and, therefore, furnish an excellent 
introduction to it. 

A* 1. How many cents are equal to 5 dimes ? to 6 ? to 9 ? 

to 4 ? to 3 ? 

2. How many dimes are equal to 4 dollars ? to 7 ? to 6 ? 
to8? to2? 

3. How many mills are equal to 7 cents ? to 5? to3? to9? 
to4? 

4. How many cents are equal to 1 dollar ? to7? to9? to8? 
to6? 

How many cents are equal in value — 

5. To 3 dimes and 4 cents ? 

6. To 9 dimes and 7 cents ? 

7. To 1 dollar and 4 cents ? 

8. To 8 dollars an4 3 cents ? 

9. To 1 dollar and 1 dime ? 

10. To 5 dollars and 8 dimes ? 

11. To 7 dollars and 4 dimes ? 

12. To 1, dollar 1 dime and 1 cent? 

13. To 3 dollars 4 dimes and 5 cents ? 

14. To 4 dollars 3 dimes and 5 cents ? 

15. To 5 dollars 4 dimes'and 3 cents ? 

16. To 7 dollars 6 dimes and 8 cents ? 

Note. The pupil shoald be able to answer the above qaestions, and 
also those under the next letter, without the slightest hesitation. 
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B. 1. How many dimes equal 20 cents ? 50 ? 70 ? 90 ? 30 ? 

2. How many dollars equal 40 dimes ? 80 ? 100 ? 60 ? 50 ? 

3. How many cents equal 50 mills ? 60 ? 80 ? 20 ? 

4. How many dollars equal 100 cents ? 500 ? 900 J 700 ? 

5. How many dimes and cents equal 74 cents ? 83 ? 38 ? 
19? 91? 25? 52? 37? 43? 87? 94? 49? 54? 69? 78? 

6. How many dollars and dimes are equal to 49 dimes ? to 
94? to 73? to 61? to 16? to 57? to 88? to 21? to 12? to 
31? to 58? to 43? to 34? 

7. How many cents and mills are equal to 54 mills ? to 71 ? 
to 17 ? to 58 ? to 93 ? to 39 ? to 28 ? to 82 ? to 46 ? to 69 ? 

8. How many dollars and cents are equal to 807 cents ? to 
708? to 403? to 502? to 205? to 603? to 501 ? to 105? 

9. How many dimes and mills are equal to 307 mills ? to 
603? to 508? to 603? to 105? to804? 

10. How many dollars, dimes, and cents are equal in value to 
487 cents? to 734? to 347? to 581 ? to 671 ? to 251 ? to 
152? to 843? to 348? to 627? to 999? to 329? to 888? 
to 469? 

11. How will each of the values written under number 10 be 
expressed in terms of dollars and cents ? 

12. How many dimes, cents, and mills are equal to 341 mills ? 
to€21? to437? to 734? to 683 ? to 386? to863? to 497? 
to 111? to 297? to 999? 

13. How will each of the values written under number 12 be 
expressed in terms of dimes and mills ? 

C* By the ordinary method of writing numbers expressing 
values in United States money, the figures representing the dol- 
lars are placed at the left t)f the decimal point, according to the 
laws of writing numbers before explained ; and those represent- 
ing dimes, cents and mills are placed at the right, — the dimes in 
the first place, the cents in the second, and the mills in the third. 
At the left of the whole, the character $ is placed to show that 
the numbers represent values in United States money. 
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ILL1TSTRATI0NS. 

1. $4 = 94.00 = ^4 dollars = 40 dimes = 400 cents. 

2. S.4 = S.40 = 4 dimes = ^iO cents. 

3. $.04 = $.040 = ^4 cents = 40 mills. 

4. $.44 = 4 dimes and 4 cents = ^44 cents. 

5. $4.44 s 4 dollars, 4 dimes, and 4 cents = ^4 dollars 
and 44 cents = 44 dimes and 4 cents = 444 cents. 

6. $4.4 =3 $4.40 = 4 dollars and 4 dimes = *4: dollars 
and 40 cents = 440 cents = 44 dimes. 

7. $2.47 == 2 dollars, 4 dimes, and 7 cents = *2 dollars 
and 47 cents = 247 cents = 24 dimes and 7 cents. 

Note. The following will furnish further illustrations of the effect 
of changing the place of the figures with reference to the point. We 
have expressed the value of each number as it would usually be read. 
Let the pupil show other forms in which the same values can be ex- 
pressed. 

8. $2.57 = 2 dollars and 57 cents. 

9. $.257 = 55 cents and 7 mills. 

10. $25.7 = 25 dollars and 70 cents. 

11. $257. = 257 dollars. 

12. $1.07 = 1 dollar and 7 cents. 

13. $10.7 = $10.70 == 10 dollar and 70 cents. 

14. $107. = $107.00 = 107 dollars. 

15. $63. = $63.00 = 63 dollars. 

16. $630. == $630.00 = 630 dollars. 

17. $6.3 = $6.30 = 6 dollars and 30 cents. 

18. $.63 =63 cents. 

19. $.063 = 6 cents and 3 mills. 

20. $5. = $5.00 = 5 dollars. 

21. $50. = $50.00 == 50 dollars. 

22. $500. = $500.00 = 500 dollars. 

23. $.5 = $.50 = 50 cents. 

24. $.65 =r 5 cents. 

25. $.005 = 5 mills. 

From the above it appears that every change that is made in 
the place of the figures in reference to the decimal point, — 

* The form marked with a star represents the usual method of reading 
these values. 
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whether it is made hy changing the position of the point, or hy 
writing other figures between the given figures and tne point, — 
alters the value they represent. A figure can only alter the 
value expressed by other figures, when it is written between them 
and the point. 

]>• Express in figures the following values, viz. : — 

1. 6 dollars and^lS cents. IS dollars and 17 cents. 

2. 9 dollars and 1 cent. 1 dollar and 9 cents. 

3. 5 dollars and 6 cents. 14 dollars and 3 cents. 

4. 83 dollars and 23 cents. 23 dollars and 83 cents. 

5. 162 dollars and 23 cents. 6 dollars and 5 cents. 

6. 1 dollar, 2 cents, and 1 mill. 

7. 4 cents and 7 mills., 

8. 3 dollars, 67 cents, and 2 mills. 

9. 67 dollars, 3 cents, and 2 mills. 

£• How will you read the following expressions ? 



1. 


916. 


$5.04 


$42.60 


2. 


916.00 


$50.40 


$37.17 


3. 


«4.78 


$504. 


$49.05 


4. 


$47.80 


$504.00 


$42.07 


5. 


$478.00 


$.07 


$2.47 


6. 


$478. 


$.006 


$312,632 


7. 


$23.79 


$2,007 


$217,478 



F. 1. A person bought some corn for $2.33, some oats for 
$1.13, some rye for $3.25, some wheat for $4.17. What was 
the amount of his purchase ? If he pays $6. in money, and the 
rest in wood, how many dollars' worth of wood will he have to 
pay? 

2. Bought a gold pencil for $5.27, a watch-chain for $11.25, 
and a key for $2.13. What-was the amount of my purchase ? 
Gave in payment an ounce of California gold, valued at $17.50, 
and the rest in money. How much did I give in money ? 

3. Mr. Crafts had $13. He paid away $3.17 to one man 
and $2.21 to another. How much money had he left ? 

4. What is the value of $.37 + $.48 + $.63 + $.27 ? 

5. What is the value of $1.08 + $3.07 + $2.09 + $4.25} 

11* • 
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6. What is the value of 89.14 — S3. 14 — S2.63 — S2.16 ? 

7. What is the value of $8.23 — $2.17 — $2.23 — $1.22 ? 

8. What is the value of $12.48—81.50 — $2.25 — $3.26 ? 

9. What is the value of $8.17 + $3.81 + $1.49 — $2.31 ? 

10. A laborer earned $1.25 on Monday, $1.07 on Tuesday, 
$.98 on Wednesday, $1.46 on Thursday, $1.27 on Friday, and 
$1.63 on Saturday. How many dollars did he earn in all? 
He spent $.37 on Monday, $.02 on Tuesday, $1.49 on Wednes- 
day, $.28 on Thursday, $.08 on Friday, and $.16 on Saturday. 
How much money did he spend during the week ? How many 
more dollars did he earn than he spent ? 

11. A man went from N. York to Boston and thence to 
Albany. He paid $5 for his passage to Boston, and $.50 for 
his supper on board the boat. He staid in Boston 1 day, pay- 
ing $2 for his board, and $1.27 for inpidental expenses. He then 
bought a rail-road ticket for Albany, for which he paid $5. On 
his way to Albany he stopped over night at SpringiSeld, paying 
for his supper, breakfast, and lodgings, $1.37. What was the 
amount of his expenses while on the journey ? 

12. Mr. Dyer had $1.37 on Monday morning. He collected 
a debt of $.96, sold a bushel of potatoes for $.87, and a barrel 
of apples for $1.46, paid $.87 for a scythe, $.27 for a rake, 
received $1.97 for the use of his horse, and paid for 9^ lb. of 
sugar at $.08 per lb. How much money did he then have ? 

13. A farmer sold a trader 9 dozen of eggs at 15 cents per 
dozen, 7 lb. of butter at 19 cents per lb., and 14J lb. of cheese 
at 8 cents per lb., agreeing to take his pay from the store. He 
took 3 gallons of molasses at $.29 per gallon, 7 lb. of brown 
sugar at $.08 per lb., and 2 lb. of crushed sugar at $.10 per lb. 
1 J lb. of Souchong tea at $.56 per lb., J lb. Young Hyson tea 
at $.72 per lb., ^ lb. of ginger at $.28 per lb., ^ lb. of cloves 
at $.48 per lb., f lb. of cinnamon at $.32 per lb., ^ lb. of nut- 
megs at $2.0Q per lb. and raisins at 8 cents per lb. to make up 
the rest. How many pounds of raisins did he buy ? 

O. 1. What are the coins of the United States? (See Sec- 
tion 7, letter B.) 

What is the value in cents of each of the following expres- 
sions, or, when more than a dollar, what is its value in dollars 
and cents ? 

2. 1 quarter-dollar, 2 dimes, 3 half-dimes, and 4 three-cent 
pieces ? 
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3. 1 half-dollar, 5 half-dimes, and 7 three-cent pieces ? 

4. 2 dimes, 9 three-cent pieces, and 7 cents ? 

5. 1 half-dollar, 1 quarter-dollar, 3 dimes, 3 half-dimes, 3 
three-cent pieces, and 3 cents ? 

6. 1 half-eagle, 4 dollars, 7 quarter-dollars, 8 three-cent 
pieces ? 

7. 1 gold dollar, 1 silver dollar, 1 half-dollar, 1 quarter- 
dollar, 1 dime, 1 half-dime, 1 three-cent piece, and 1 cent ? 

8. 3 quarter-eagles, 5 dollars, 5 half-dollars, 9 dimes, 7 half* 
dimes, and 4 three-cent pieces ? 

9. 7 quarter-eagles, 5 quarter-dollars, and 5 half-dimes ? 

10. 3 half-eagles, 3 quarter-eagles, 9 half-dollars, 9 quarter- 
dollars, 7 half-dimes, and 7 three-cent pieces ? 

11. 2 double eagles, 3 eagles, 5 quarter-eagles, 4 dollars, 4 
half-dollars, 9 quarter-dollars, 7 dimes, 9 half-dimes, 8 three- 
cent pieces, and 6 cents ? 



Note. Many of the following examples admit of more dum one 
answer. For instance, a debt of 6 cents can be paid with two coins, 
hy using a half-dime and a cent, or by usin^ 2 three-cent pieces. 
The pupil should find all the answers each question admits. The kind 
of work here required is very valuable to ensure quickness and accu- 
racy, and to fit for the business transactions of real life. 

1. If you should have coins of each kind coined in the 
United States, and should wish to use the smallest number of 
coins in the payment, how (i. c, with what coins) would you 
pay a debt of 6 cents ? 

The same suppositions continuing, 

2. How would you pay 25 cents ? 15 ? 13 ? 93 ? 76 ? 

3. How would you pay 26 cents ? 16 ? 10 ? 50 ? 75 ? 

4. How would you pay 99 cents ? 48 ? 36 ? 79 ? 84 ? 

5. How would you pay 3 cents ? 8 ? 19 ? 91 ? 73 ? 

6. How would you pay 67 cents ? 14 ? 43 ? 37 ? 23 ? 

7. How would you pay 81.25? $2.50? $7.50? $1.36? 

8. How would you pay $2.63 ? $3.50? $4.25? $15? 

9. How would you pay $3.00 ? $7.60? $9.81? $6.37? 

10. How would you pay $2.33 ? $1.42? $3.96? $4.17? 

11. Howwouldyoupay $1.23? $5.75? $25? $22.75? 

12. How would you pay $12.60 ? $4.07? $1.08? $3.16? 
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NoTK. Bank bills of yariojis denomiDations above a dollar are often 
used as a substitute for gold and silver coins. These bills most com 
monly represent some one of the following values, viz.: — 1 dollar, 3 
dollars, 3 dollars, 5 dollars, 10 dollars, 20 dollars, 50 dollars, and 100 
dollars ; but tbey sometimes represent 500 dollars, and 1000 dollars. 

13. If yoa had coins of each kind coined in the United 
States, and bank bills of each denomination mentioned above, 
and should wish to pay as much as possible of each debt in 
bills, and at the same time should wish to use as small a nunv' 
her of bills and of coins as possible, how would you pay a debt 
of $3.75? 

The same suppositions continuing, 

14. How would you pay »4.25 ? 88.37? $6.00? 

15. How would you pay $7.16 ? $27.49? $60.? 

16. How would you pay $16.84? $30.06? $96.29 ? 

17. How would you pay $47.31 ? $83.24? $47.97? 
la How would you pay $76.83? $13.08? $99.86? 

19. How would you pay $47.38 ? $27.04 ? $2.96 ? 

20. How would you pay $35.31 ? $73.21? $99.99? 

' 21. What would have been the answer to each of the above 
questions under this letter if the only bUls used had been three, 
five, ten, and twenty dollar bills ? 

!• It often happens that a person wishes to pay a debt when 
he does not have such coins or bank bills as will enable him 
to pay the exact sum he owes. In such cases he usually gives 
coins or bank bills to make a value greater than the debt be 
owes, receiving in return a sum equal in value to the excess 
of what he has paid over what he owed. This is called making 
change. 

1. If each of two persons have several coins of each kind 
coined in the United States, and wish to use in each transaction 
as few coins as possible, how can a debt of 19 cents be paid by 
one to the other ? 

Ans, By giving a quarter-dollar, and receiving in return 
either 2 three-cent pieces, or a half-dime and a cent; or, by 
giving 2 dimes, receiving in return 1 cent. 

Subject to the same conditions as in the last example : 

2. How can a debt of 38 cents be paid ? of 63 ? of 49 ? 

3. How can a debt of 22 cents be paid ? of 8 ? of 18 ? 

4. How can a debt of 24 cents be paid ? of 78 ? of 99 ? 
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5. How can a debt of 90 cents be paid ? of 40 ? of 70 ? 

6. How can a debt of 64 cents be paid ? of 44 ? of 43 ? 

7. How can a debt of 86 cents be paid ? of 84 ? of 74 ? 

8. How can a debt of $1.14 be paid ? of $2.25? ofS3.50? 

9. How can a debt of $7.50 be paid ? of $1.47? of $1.86? 

10. How can a debt of $3. 14 be paid ? of $13.42 ? of $1.67 ? 

11. Miss Ireson bought at a store 3 yards of ribbon at 8 
cents per yard, 4 papers of pins at 9 cents per paper, and a yard 
of muslin for 23 cents. She gave in payment a gold dollar. 
How much change ought she to receive, and in what coins can 
it best be paid ? 

12. Mr. Jones has 3 half-dullais, 3 half-dimes, and 4 cents. 
Mr. French has 2 dollars, 1 half-dollar, 1 quarter-dollar, 1 half- 
dime, and 4 three-cent pieces. What coins must be exchanged 
that Mr. Jones may pay Mr. French a debt of 15 cents ? That 
Mr. French may pay Mr. Jones 15 cents ? 

13. What coins must be exchanged that Mr. Jones may pay 
Mr. French $.20? $.11 ? $1.16? $.31 ? $.23? $1.37? $.85? 

14. What coins must be exchanged that Mr. French may 
pay Mr. Jones $.20? $.11? $1.16? $.31? $.23? $1.37? 
$.85? 

15. Mr. Brooks has 2 quarter-eagles, 1 three-dollar bill, 4 
silver dollars and 9 three-cent pieces. Mr. Upham has 1 half- 
eagle, 3 two-dollar bills, 1 gold dollar, 7 half-dimes and 2 cents. 
In what ways can change be so made that Mr. Brooks shall pay 
Mr. Upham $.20 ? $.40? $4.50? $.50? $5.25? $.31? $.47? 
$.89? $1.10? $5.58? $9.37? $12.23? 

16. In what way can change be so made that Mr. Upham 
shall pay Mr. Brooks the sums mentioned in the last example ? 

17. Alfred has 10 three-cent pieces, and Edmund has 8 half- 
dimes. In what ways can change be so made that Alfred shall 
pay Edmund 1 cent? 2 cents? 11? 4? 25? 19? 5? 13? 
16? 8? 17? 

18. In what ways can change be so made that Edmund shall 
pay Alfred 11 cents? 3? 1? 24? 28? 2? 4? 13? 19? 

19. Mr. Allen bought of Mr. Mason 2 gallons of molasses 
at $.30 per gallon, 5 lb. of sugar at $.08 per pound, 4 oz. of 
nutmegs at $.12;}- per ounce, and 9 yards of calico at $.11 per 
yard. He gave in payment 2 bushels of potatoes at $.75 per 
bushel, 2 doz. eggs at 12 cents, per doz., 1 melon worth $.13, 
and the balance. in money. What was the balance ? On coming 
to pay the balance he found that the only coins he had were 1 
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half-dollar, 1 quarter-dollar, 1 half-dime, and 2 three-cent 
pieces; while Mr. Mason had 4 half-dollars, 5 dimes and 2 
cents. What coins must be exchanged that the debt may be 
cancelled ? 

20. Two persons have each a half-dollar, a quarter-dollar, a 
dime, a three-cent piece, and a cent. . How can change be so 
made that one shall pay the other 8 cents ? 16 cents ? 17 cents? 
18 cents ? 23 cents ? 61 cents ? 87 cents ? 69 cents ? 
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Introductory Note. The numbers employed in arithmetical prob- 
lems are Bometimes so large that it is difficult to remember them, and 
the results of our operations on them. When this is the case we use 
what is called Written Arithmetic ; that is, we write the numbers we 
use and the results we obtain, instead of retaining them in our memory 
as in Mental Arithmetic. Aside from those connected with the 
writing of numbers, written arithmetic involves no principles; mental 
operations, or reasoning processes, that are not involved in mental 
arithmetic, and a person who fully understands the latter will have no 
difficulty with the former. In both, the work must be done in the 
mind. The only use of the slate is to relieve the memory, or to 
exhibit to the eye the numbers used and operations performed. 

The subsequent sections are intimately connected with the pre- 
ceding, and indeed contain much that has before been stated in another 
form. The importance of the principles seems to demand the repeti- 
tion. 

A. Any number whatever may be represented by the deci- 
mal point, and the ten characters, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

These characters are usually called figures, but sometimes 
digits, or digit figures. Their names, (one, two, three, four, 
five,^ six, seven, eight, nine, and zero, or, as it is sometimes 
called, nothing, cipher or naught,) are always the same, but the 
value expressed by any one of them depends upon its place with 
reference to the decimal point. 

A figure written in the first place at the left of the point, 
represents as many units or ones as its name indicates ; written 
in the second place, jt represents as many tens as its name indi- 
cates ; in the third place, as many hundreds ; in the fourth, as 
many thousands; and so the value would change with each 
change of place in reference to the point. 

Hence each place has its peculiar name ; the first, second, 
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third, and fourth places, being called, respectifiely, the units' 
place, the tens' place, the hundreds' place, and the thousands' 
place. The following will illustrate this. 



t4 
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000. In this example, each zero marks a place, and 
shows that there are none of the denomination of the place it 
occupies expressed in that place. 

. As another illustration, take the expression 2503. Here each 
figure marks a place, and denotes as many of the denomination 
of that place as its name implies ; i. e,, they represent 2 thou- 
sands, 5 hundreds, tens, and 3 units, which, as we have before 
learned, is read, two thousand five hundred and three. 

The decimal point is often omitted in writing numbers, but 
in all such cases it is understood to belong at the right of the 
given number, thus making the right hand figure represent 
units. 

The largest number we can express by a single figure is 9, 
by two figures is 99, and by three figures is 999 ; for if we add 
1 to either of these numbers, it will require one more figure and 
place to represent the sum than it did to represent the original 
number. 

B. By extending these principles, we can take as many 
places as we please, giving to the figure in each, ten times the 
value it would have if written one place further to the right. 
The names of the places as far as the twenty-fourth are given 
in the following example. 

s i 

S .9 .2 . J • "2 

000,000,00 0,000,000,000,00 0,000. 

By inspecting the above example it will be seen that the first 
three places are occupied by units, tens, and hundreds, — the 
second three by thousands, tens of thousands, and hundreds of 
thousands, — ^e third three by millions, tens of millions, and 
hundreds of millions, and so on. If the first three places were 
called, as they might be with perfect propriety, units, tens of 
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units, and hundreds of units, and we should divide the number 
into periods of three figures each by commas, the first period 
would be the period of units ; the second, the period of thou- 
sands ; .the third of millions ; the fourth of billions, &c. 

The right hand figure in each period expresses units or ones 
of the denomination of that period, while the second figure 
expresses tens, and the third, or left hand figure, expresses 
hundreds of that denomination. 

Let the pupils now answer the following questions. 

1. What is the name of the first period at the left of the 
point ? of the second period ? of the third ? of the fourth ? of 
the fifth ? of the sixth ? of the seventh ? of the eighth ? 

2. What is the name of the period occupying the first, sec- 
ond and third places at the left of the point ? 

3. Occupying the fourth, fifth, and sixth places? 

4. Occupying the seventh, eighth, and ninth ? 

5. Occupying the tenth, eleventh, and twelfth ? 

6. Occupying the thirteenth, fourteenth, and fifteenth ? 

7. Occupying the sixteenth, seventeenth, and eighteenth ? 

8. Occupying the nineteenth, twentieth, and twenty-first ? 

9. Occupying the twenty-second, twenty-third, and twenty- 
fourth ? 

Which place from the point is occupied by 

10. The millions ? the quintillions ? the units? 

11. The billions? the quadrillions ? the trillions ? 

12. The thousands ? the sextillions ? 

How many places are there between 

13. The point and the thousands' period ? 

14. The point and the billions' period ? 

15. The point and the sextillions' period ? 

16. The point and the trillions' period ? 

17. The point and the millions' period ? 

18. The point and the quintillions' period ? 

19. The point and the units' period ? 

20. The point and the quadrillions' period ? 

In which period and in which place of the period would 

21. The fourth figure from the point be ? 

22. The seventh ? the tenth ? the thirteenth ? 

23. The sixteenth ? the nineteenth ? the twenty-second ? 

24. The second ? the fifth ? the eighth ? 

25. The eleventh ? the fourteenth ? the seventeenth ? 

26. The twentieth ? the twenty-third ? the third ? 
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27. The twenty. fint ? the eigbteenth ? the twelfth? 

28. The fifteenth ? the sixth ? the twenty-fourth ? 

29. What would he the denomination of a figure in each 
place named in the above examples, from number 21 to num* 
ber 28 ? 

30. Where must a figure be placed to represent trillions? 
millions ? thousands ? ten-millions ? hundred-trillions ? units ? 
hundreds ? ten-thousands ? hundred-billions ? quadrillions ? ten- 
bilHons ? hundreds of sextillions ? 

C* The places are usually only marked by the figures occu- 
pying them, and hence, that we may determine the place of a 
figure so as to know the denomination it represents, it is neces- 
sary that every place between the figure and the point should 
be occupied by some one of the digits. The digit to be used in 
any intermediate place will depend on the number of units of 
the denomination of that place, which we wish to represent. If 
we wish to represent simply five hundred, we write the charac- 
ter 5 in the third place from the point, and in the first and 
second places. The zeros show that the 5 belongs in the hun- 
dreds' place, and that there are no units or tens in the number, 
except those contained in the five hundred. If we wish to rep- 
resent five hundred and twenty-seven, we place 5 in the third 
place as before^ but the first is occupied by 7 and the second by 
2, showing that the 5 represents 5 hundreds, and that there are 
two tens and seven units in the number besides. 

How will you write 4 so that it shall represent 

1. Four hundreds ? four ten-thousands ? 

2. Four millions ? four hundred-millions ? 

How will you write 7 so that it shall represent 
9. Seven thousands ? seven hundred-thousands ? 
4. Seven ten-millions ? seven billions ? 

How will you write the figures 5 and 9> so that they shall 

respectively represent 

6. Ten-thousands and thousands ? 

6. Hundred-thousands and ten-thousands ? 

7. Millions and hundred-thousands ? 

How will you write the figures 8, 3, and 4, so that they shall 

respectively represent 

8. Hundred-millionsi ten^millionSf and millions ? 

12 
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9. Hundred-billions, ten-billions, and billions ? 

10. Millions, thousands, and units ? 

11. Ten-millions, ten-thousands, and units ? * 

12. Trillions, hundred-billions, and ten-billions ? 

13. Ten-billions, hundred-thousands, and thousands ? 
14 Millions, thousands, and units ? 

15. Hundred-trillions, hundred-biUions, and hundred-millions ? 

])• In reading a number represented by figures, we ordina- 
rily commence at the left hand and read each period as though 
its figures stood alone, giving afterward the name of the period. 
For ins&nce, the number 42,947,315,111,300,531. would be 
read in the same way and would express the same value as if 
written 42 quadrillions, 947 trillions, 315 billions. 111 millions, 
300 thousAnd, and 531. 

Let the pupil now read each of the following numbers. 

1. 43,271. 2. 607,429. 

3. 500,207. ^ 4 1,579,432. 

5. 24,000,217. 6. 914,307,426. 

7. 53,279,412. 8. 53,729,415. 

9. 432,160,023. 10. 21,437,986,512. 

11. 70,000,000. 12. 42,000,042,042. 

13. 86,102.102. 14 547,547,547,547. 

15. 150.437,986,216. 16. 101,101,101,101. 

17. 20,020,020,020. 18. 2,002,002,002,002. 

19. 200,200,200,200,200. 20. 130,201,040,999,999. 

E* 1. Represent by figures five hundred and twenty-seven 
thousand, four hundred and eighty-nine. 

2. Eight thousand four hundred and seven. 

3. Eighty-five thousand. 

4. Eighty-five thousand and one. 

6. Eighty-five thousand and thirty-one. 

6. Nine million, eight hundred and fifty-six thousand, seven 
hundred and twenty-one. 

7. Twelve million, twelve thousand, and twelve. 

8. Four billion, eight hundred seventy-six million, five hun- 
dred and four thousand, three hundred and one. 
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9. Four billion, eight hundred and four million, eight hun- 
dred and four thousand, eight hundred and four. 

10. Thirty-seven million, eight hundred and fifty-nine thou- 
sand. 

11. Thirty-seven billion, eight hundred and fifty-nine million. 

12. Thirty-seven billion, eight hundred and fifty-nine thou- 
sand. 

13. Thirty-seven million, eight hundred and fifty-nine. 

14. Forty billion, three hundred and forty million, four hun- 
dred and eighty-seven thousand, five hundred and nine. 

15. Five billion, eight hundred and seventy-six thousand, 
seven hundred and forty-six. 

16. Seventy-five trillion, eight hundred and seventy-six bil- 
lion, four hundred and eighty-two million, four hundred and 
seventy-six thousand, three hundred and twenty-seven. 

17. Four trillion, seven hundred and sixty-four billion, eight 
hundred and twenty-one million, six hundred and seventeen 
thousand, four hundred and fifty-one. 

18. Seven hundred and twenty-five trillion, eight hundred 
and seventy-six billion, four hundred and three million, eight 
hundred and fifty thousand, and four hundred. 

19. Three hundred and six trillion, eighteen billion, four 
hundred million, three thousand, four hundred and seventy-five. 

20. Three trillion, three hundred and ninety-nine billion, 
three hundred and ninety-nine million, three hundred thousand, 
four hundred and three. 

21. Eighty-seven trillion, five hundred and four billion, three 
hundred million, seven thousand, six hundred and seventy-five. 

P. Combinations of numbers, wherever placed, can be read 
as though they stood alone, if the name of the place of the 
right-hand figure be given after reading the figures. For in- 
stance : — 347 always stands for, and may be read as, three 
hundred and forty-seven of the denomination of the place occu- 
pied by the 7. To illustrate this still further, we have written 
opposite each of the following numbers the value expressed by 
347 in that number. 

1. 347,241. - - - 347 thousands. 

2. 347,100. ... 347 thousands. 

3. 4,134,721. - - 347 hundreds. 

4. 23,476,258,675. - 347 ten-miUions. 
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Let the pupil give the value expressed by the 409 in each of 
the following nambers, and also the value expressed by the 27 : 

5. 40,927. 6. 568,340,927. 

7. 274,090. 8. 40,927^34. 

9. 8,172,764,096,134. 10. 27,409. 

Cr« What is the greatest number of tens that can be taken — 

1. From 1768? from 7,128,904? 

2. From 306,702,537 ? from 20,000? 

3. From 8,576,423,721 ? from 100,637,052,980,112? 

4. What is the greatest number of hundreds that can be taken 
from each of the above ? of thousands ? of billions'* ? of tens 
of millions ? of hundreds of thousands ? of tens of billions ? 

5. How will you express the value of each of the above in 
terms of tens and units ? 

Ans. 1768 =s 176 tens + 8 units. 7,128,904 = &c. 

How will you express the value of each of the above in terms of — 

6. Hundreds and units ? billions and units ? 

7. Tens of billions and units ? thousands and units ? 

8. Hundreds of millions and units ? millions and units ? 



Since, as we have seen, the figure in any place expresses 
ten times the value it would express if written one place further 
towards the right, it follows of necessity that it expresses only 
one-tenth of the value it would express if written one place 
further towards the left. 

To give more full illustrations of this than we have yet done, 
we will compare the numbers 42 and 420. In the first number 
the figure 2 represents 2 units, while in the second it represents 2 
tens, or ten times 2 units. In the first number the 4 represents 
4 tens, while in the second it represents 4 hundreds, or ten times 
4 tens. Therefore, each figure found in both numbers represents 
ten times the value in the second that it represents in the first, 
or one-tenth the value in the first that it represents in the 
second, and as there is no figure except zero in one that is not in 
the other, the value of the second number must be 10 times that 
of the first, and the value of the first one-tenth that of the second. 

' * If any number is less than a billion, as 1768, the answer may be , 1768 
is less than a billion, and, therefore, no billions can be taken from it 
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Liet the pupil compare in a similar manner — 

1. 42 and 4200. 2. 42,000 and 42. 

3. 420 and 4200. 4. 347 and 3470. 

5. 520 and 5200. 6. 86,430 and 86,430,000. 

Compare the values expressed by the — 

7. 42 in 42 and 427. 8. 39 in 39 and 4398. 

9. 28 in 128 and 432,876. 10. 497 in 1497 and 638,497. 

11. 574 in 15,748 and 35,742,631. 

Compare the values expressed by each of the 4*8 — 

12. In 44; in 440; in 444. 

13. In 4400; in 404; in 4444. 

Apply the same principles in comparing each of the 4*8 — 

14. In 4.4; in 4.04; in 40.4; in .404. 

15. In 444 ; in 4.44 ; in .444. 

16. In 400.4; in 40.04; in 4.004; in .4004. 

I. It thus appears that 4, written in the first place at the right 
of the point, represents one-tenth of 4 units, which equals 4 tenths, 
while written in the second it represents y^ of 4 units, or |4Tr I 
in the third, it represents ^^j^ of 4 units, or Yjf&jjl &»•> with 
the other places. 

As a similar thing would be true of any other digit, we name 
the places at the right of the point in the manner indicated 
below. ^ 

i 

■^ m 

. -a jB 

^i .1 

• ill -§3 

& t* « b- ^ a^ ^ n n 
.000000000 

1. Which place from the point is occupied by the million ths* 
figure ? Ans. The sixth place at the right. 

Which place from the point is occupied — 

2. By the tenths* figure ? by the thousandths' ? 

3. By the hundredths' ? by the billionths' ? 

4. By the ten-thousandths' ? by the hundred-thousandths' ? 

5. By the millionths' ? by the hundred-millionths' ? 

6. What Would be the denomination of a figure in the second 

12* 
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place at the right of the point ? in the fifth ? in the first ? in 
the sixth ? in the ninth ? in the fourth ? in the eighth ? in the 
seventh ? 

J. Numbers expressed by figures written at the right of the 
point afe read on exactly the same principles as those expressed 
by figures at the left. (See letters D and F.) Thus, if we wish 
to read .37, we observe that the right-hand figure is in the hun- 
dredths* place. We read it, then, as though written '^^, The 
following will furnish further illustrations of the principle in- 
volved : — 

1. .86 =ASr- 2. .086 = t4§^. 

3. .0086 = ^yi^. 4. .349 = ^V^. 

5. .0349 = T^*^. 6. .000349 = T^i»^. 

7. 3.49 =m = 3^. 8. 34.9 = iJ/rfi = 34^. 

9. 6.07 == m = 6T*Tr. 10. 1.01 = m== lyirr- 

11. 10.1 = W = IOt^. 12. 300.3 = ^^ = 300^. 

13. 30.03 =iW^=30T^. 14. 3.003 = f»^ = 3T^W 

15. .3003«=T%U. 16. 7.008706=i^^JM=7TT,V;fi/W. 

Let the pupil now read the following, expressing the value, in 
all cases where it is greater than unity, both as an improper 
fraction and a mixed number : — 



17. 


.73 


18. 


50.05 


19. 


.08 


20. 


0.0764 


21. 


.798 


22. 


37.9427 


23. 


6.4 


24. 


876.5874 


25. 


7.37 


26. 


3299.4856328 


27. 


4.28 


28. 


1000000.0000001 


29. 


.94 


30. 


87.203794 


31. 


3.06 


32. 


87.000000079 


33. 


40.7 


34. 


.000000007 


35. 


21.3 


36. 


2006.000002006 



K* Any fraction whose denominator is a power of ten may 
be expressed by writing the numerator so that its right-hand 
figure shall occupy the place of the same name with its denom- 
inator, and omitting the denominator. Fractions thus written 
are called Decimal Fractions to distinguish them from Vulgar 
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Fractions, or those whose numerator and denominator are both 
written* 

Write the following in the form of decimal fractions : — 

*• To* A* "nnF* Tin* tov xinj'* 
2« i^jVtf* riiv- ■nAnr* tSWt« TrrJrnp 

"• 1000000* tS* "TO"' To* ^A» 

^* Txra* ®TW* ^"nr* too* ^tw* 

5. SOi§,r. 'MM,. 23,!;,. 2^v ^j. 

6. 4768r^H*Tr- ^I^TmnVinsmr' ^^fhihv 
•• ToooO"Tyo* '^looSoao' 

8. lOOOOOOTxnrAiTTrTy 

li. The preceding illustrations and explanations show that 
removing the Jigures representing a fuimber one place further 
towards the left, or, which is the same thing, removing the poi7U 
one place to the right, midtiplies the number represented by 10, 
while removing the figures one place to the righty or the point 
one place to the hft, divides it by 10. A change of two places 
would in like manner multiply or divide by 100, of three places 
by 1000, &:c. 

These principles generalized would be stated thus : — 

To express the product of any number multiplied by any power 
of 10, remove the decimal point as many places to the right as 
there are zeros used in writing the given multiplier. 

To express the quotient of a number divided by any power of 
10, remove the decimal point as many places to the left as there 
are zeros used in vn'iting the given divisor. 

When, by such change, any places between the number and 
point are left vacant, they must be filled by zeros. 

How will you express in figures the results of the following 

indicated operations ? 

1. 87 X 10 * 143 X 10. 8.7 X 10. 

2. ..87 X 10. 1.43 X 10. .087 X 10. 

3. .0087 X 10. .0143 X 10. 87 -5- 10. ^ 

4. 14.3 -r- 10. 8.7 -f- 10. .87 -r- 10. 

5. .087 ~- 10. .143 -MO. .0087 -5- 10. 

* The pupil should remember that when the decimal point is not marked, 
it is always understood to belong at the right of the given figures. 
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6. 870 -4- 10. 1480 -h 10. 67 -r- 100. 

7. 5.7 4- 100. 327.8 -r- 100. .57 -H 100. 

a .057 4- 100. 3.278 -I- 100. .3278 -r 100. 

9. .3278 X 100. 4.267 X 1000. 37.9 X 100. 

10. 45786 X 1000. 643.7 -f- 1000. 7 -^ 100. 

11. .4 -h 10. .08 -J- 100. 63 -f. 1,000,000. 

12. 479.643 X 1000. 479.643 -7- 1000. .607 X 100.000. 

13. Let the pupil now tell by inspection, without changing 
the place of the point or re-writing the numbers, the result of 
the above indicated operations. Thus, 87 multiplied by 10 
equals 870, &c. 

He should be able to do this without the slightest hesitation. 

14. Where will you place the point in order that the figures 
573 may express 573 tenths ? hundredths ? units ? tens ? hun- 
dreds ? thousands ? thousandths ? millions ? millionths ? 

15. Where will you place the point in order that the figures 
87064 may express 87064 hundreds? hundredths? ten-thou- 
sands? ten-thousandths? hundred-millions? hundred-mil- 
lionths ? tens ? tenths ? 

16. Where will you place the point in order that the figures 
497837 may express 497837 units? millions? billionths? 
hundredths ? millionths ? hundreds ? hundred-thousandths I 

in. 1. Reduce |^ to a decimal fraction. 

Solution. J = ^ of 7 == ^ of 70 tenths = .8 with a re- 
mainder of .6 ; but .6 = .60, and ^ of .60 = .07 with a 
remainder of .04 ; but .04 = .040, and J of .040 == .005. 
Therefore, J = .8 + .07 + .005 = 875. 

2. Reduce f to a decimal ; f ; | ; f ; -^^y i* 

Note. In the following examples, the pupil need not redace to a 
lower denomination than millionths, even if the division does not ter- 
minate there. 

3. Reduce f to a decimal fraction ; f ; f ; iV > f ' /? ' iV* 

4. What is the value of 457f expressed decimally ? 

Ans. 457.571428^. But f of .000001 is so small that 
it may be omitted. We should then have for an answer 
457.571428. 

5. What is the value of 831 1 expressed decimally ? of 5{ ? 
of 381fr ? of 271f ? of 327* ? of 141f ? of 287^ ? 



SECTION XX. 141 



SECTION XX. 

A. Addition is the process hy which, having several numbeis 
given, we find a numher equal m value to all of them. 

The number thus obtained is called the sum or amount 
Thus, 1 -j- 3 -\- d would be a problem in addition, and the 
answer, 15, would be the sum of 7, 3, and 5. 

In order that numbers may be added, it is necessary that the 
things they represent shall be of the same name or denomina- 
tion. 2 locks and 3 keys would be neither 5 locks nor 5 keys, 
but since locks and keys are both things, we can change the 
denomination of both by calling them things ; when we shall 
have, 2 things and 3 things are 5 things. 

In like manner 2 tens and 3 units would be neither 5 tens 
nor 5 units ; but by changing the tens to units, callhig them 20 
units, we shall have 2 tens -|- 3 units = 20 units ~|- 3 units = 
23 units. 2 shillings ~|- 3 pence are neither 5 shillings nor 5 
pence, but since 2 shillings = 24 pence, 2 shillings -|- 3 pence 
must equal 24 pence ~|- 3 pence, or 27 pence. 

For such reasons it will be found convenient, in writing large 
numbers for addition, to write those of the same denomination 
near each other, which can best be done by writing them in 
vertical columns, so that units shall come under units, tens 
under tens, &c., and pounds under pounds, shillings under shil- 
lings, pence under pence, &c. In adding, we can begin with 
any denomination we choose, but it will usually be more con- 
venient to begin with the lowest, or the one at the right hand. 

II. Example 1. Mr. Jones owns the following named prop- 
erty; a farm worth 3798 dollars, a house and garden worth 
7427 dollars, three horses worth 427 dollars, one yoke of oxen 
worth 125 dollars, twelve cows worth 339 dollars, and 1564 
dollars in money. How many dollars is he worth ? 

It is evident he will be worth as many dollars as there are in 
3798 -f 7427 + 427 + 125 + 339 + 1564. 

Placing these numbers, for the sake of convenience, in the 
following manner, 

$3798. 

7427. 

427. 

125. 

339. 

1564. 

813680. 
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and beginning with the units' column, we add thus, — 4, 13, 18, 
25, 32, 40 units, equal to 4 tens and units. Writing in the 
units' place in the answer, we add the 4 tens with the tens of 
the tens' column, thus, — 4, 10, 13, 15, 17, 19, 28 tens, equal 
to 2 hundred and 8 tens. Writing the 8 tens, we add the 2 hun- 
dred with the hundreds of the column of hundreds, thus, — 
2, 7, 10, 11, 15, 19, 26 hundreds, equal to 2 thousands and 6 
hundreds. Writifig the 6 hundreds, we add the 2 thousands with 
the thousands of the column of thousands, thus, — 2, 3, 10, 13 
thousands, equal to 1 ten-thousand and 3 thousands, which we 
write. 

Having added all the denominations of «ach number, we 
must have the sum of the numbers, and hence the answer, 
which is 13680 dollars. 

Example 2. What is the sum of 4 cwt. 2 qr. 19 lb. 6 oz. 
15 dr.; 2 cwt. 1 qr. 21 lb. 11 oz.; 3 cwt. 3 qr. 27 lb. 13 oz. 
11 dr.; and 5 cwt. 2 qr. 26 lb. 14 oz. 3 dr. ? 





WRITTEN 


WOBK. 




owt. 


qr. 


lb. 


0.. 


dr. 


4. 


2. 


19, 


6, 


15. 


2. 


1, 


21. 


. 11. 


0. 


3, 


3, 


27, 


13, 


11. 


6. 


2, 


26, 


14, 


3. 



16, 3, 11, . 13, 13, Am. 

ExploTiation. Commencing with the drams' column, we add 
thus, — 3, 14, 29 drams, equal to 1 oz. 13 dr. Writing the 13 
drams in the answer, and adding the 1 ounce with the ounces, 
we have 1, 15, 28, 39, 45 ounces, equal to 2 lb. 13 oz. Writing 
the 13 oz., and adding the 2 lb. with the pounds, we have 2, 28, 
55, 76, 95 pounds, equal to 3 qr. 11 lb. Writing the 11 lb., 
and adding the 3 qr. with the quarters, we have 3, 5, 8, 9, 11 
quarters, equal to 2 cwt. 3 qr. Writing the 3 qr., and adding 
the 2 cwt. with the hundred weight, we have 7, 10," 12, 16 hun- 
dred weight, which we write. As all the denominations have 
now been added, we must have obtained the sum, which is 16 
cwt. 3 qr. 11 lb. 13 oz. 13 dr. 

C. We can test the correctness of the work in many ways, 
a few of which we will mention. One very good method is to 
go over the work carefully a second time in the same manner as 
at first. Another is to begin at the top to add instead of begin- 
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» 

ning at the bottom. This, by presenting the figmes in a difieient 
order, renders it improbable that any mistake which may ha¥e 
been made in the first work will be repeated. Another method 
is to begin at the left hand to add, writing the sam of each 
denomination separately, as below, and then add these sums 
together. 

Example 1. S3798. 

7427. 

427. 

125. 

S99. 

1564 









■ 


11000. dollus. 










i 


2400. 


« 












240. 


« 












40. 


l< 










13680.= 


: Answer as before ; 


so dlat we may suppose that the work is 


correct 


Example 


2. 
















owt« 


<sr. 


lb. 


OB. 


dr. 






4. 


2, 


19, 


6, 


15. 






2, 


1, 


21, 


11. 








•3, 


3, 


27, 


13, 


11. 


^ 




6, 


2, 


26, 


14, 


3. 






14, 


8. 


93. 


44, 


29. 






14, 


0, 


0, 


0, 


0. = sum of cwt. col. 






2, 


0. 


0, 


0, 


0.= " " qr. " 








3, 


9, 
2, 


0, 

12, 

1, 


O.'cs: " " lb. " 

0.= " " oz. *• 

13.== «* " dr. " 






16, 


3. 


11, 


13, 


13.= Answer; 



which being the same as the one before obtained, we may sup- 
pose that the work is correct. 

AnotheY method is to begin at the left, and proceed as follows. 
The sum of the thousands* column, in example 1, is 11 thou- 
sand ; but as in the answer first obtained there are 13 thou- 
sands, two thousands must have been obtained from the sum of 
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thei lower denominations, or else the answer is wrong. But 2 
thousands equal 20 hundreds, and there are 6 hundreds written 
in the hundreds' place ; hence we should expect to find 26 hun- 
dreds in the sum of the hundreds' column. Since thore are hut 
24 hundreds in that sum, 2 hundreds must have been obtained 
from the lower denominations, or else the work is incorrect. 
But 2 hundreds equal 20 tens, and 8 tens are written In the 
tens* place ; hence we should expect to find 28 tens in the sum 
of the tens' column. Since there are but 24 tens in that sum, 
4 tens must have come from the column of units ; 4 tens equal 
40 units, and being written in the units' place, we should 
expect to find 40 units in the sum of the units' column, and as 
that sum is 40, the work may be presumed to be right. 

In example 2, the sum of the cwt. column is 14 cwt., but as 
in the answej first obtained there are 16 cwt., 2 cwt. or 8 qr. 
must have been obtained from the sum of the lower denomina- 
tions, or else the work is wrong. 8 qr. -f- 3 qr. == 11 qr., 
which we must account for. As the sum of the quarters' col- 
umn is only 8 qr., 3 qr. or 84 lb. must have been brought from 
the lower denominations. 84 lb, -(- 11 lb. = 95 lb., which we 
must account for. As the sum of the pounds' column is only 93 
lb., 2 lb. or 32 oz. must have been brought from the lower denom- 
inations, or else the work is wrong. 32 oz. -f- 13 oz. = 45 
oz., which we must account for. As the sum of the ounces* 
column is only 44 oz., 1 oz. or 16 dr. must have been brought 
from the drams, or else the work is wrong. 16 dr. -f- 13 dr. = 
29 dr., which we must account for ; and as the siim of the drams 
is just 29 drams, we may infer that our work is correct. 

If, by any of these methods, we obtain a different result from 
the one we first obtained, we may be sure there is an error in 
one or both operations, and should examine both carefully to 
find the error or errors. 

" Some method of proof should always be resorted to, until the 
pupil acquires sufficient skill to be sure of the accuracy of his 
work without. 

D. When numbers used to express any value, express it in 
terms of a single denomination, as in pence, in shillings, in 
dollars, or in bushels, they are called simple nunabers ; but 
when they express it in t^rms of several different denominations 
they are called compound numbers. 

The numbers in example 1 are simple, but those in example 
2 are compound. 

The principles involved in Simple Addition (the addition of 
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simple numbers) are exactly the same as taose mvolTed in 
Compoand Addition (the addition of compound numbers). 

Important Note. The method given in this section illnstrates the 
similarityof simple and compound addition. As soon as understood, it 
should be extended so as to include the addition of two, three, or more 
columns at a time, (See Section 6th, Letters C. and 6.) and in com- 
pound addition the reductions should be made on the principles illus- 
tratod in Section 7th, Letters R. and S. 

The pupil should master all the methods, and then, in each particular 
ease, choose the one which seems best adapted to that case. One pnn 
cess may he used to prove the corroctness of a result obtained by some 
other. 

Add the numbers in the following examples : — 



1. 






8. 








9. 


137.23 






8794.3 








206.87 


829.41 






976.2 








4396.2 


327.68 






4783. 








45.89 


548.37 






9370.5 








643.27 


4. 






5. 








6. 


697.63 






289375. 








.076439 


8279. 






694271. 








.62831 


6.864 






,864385. 








4.742637 


73.82 






999999. 


f 






9.004 


6.6 






87637a 








.57832 


T. 






8. 








•• 


jd. qr. m. 




£. 


1. d. 


qr. 




ton. 


Pk. qt 


27, 2, 3. 




84, 


17, 8, 


1. 




686 


', 2, 7. 


18, 3, 1. 




97, 


13. 2. 


7. 




394 


6. 


17, 2. 




48, 


6, 11, 


1. 




82t 3, 5. 


43, 2, 3. 




83, 


19, 10, 


3. 




943 


, 2, 7. 


lO. 




« 








11. 




A. *. 


d. 


V- 


T. 


cwt. 


V- 


lb. 


OK. dr. 


227, 14, 


10, 


1. 


3, 


13, 


2, 


19, 


13, 12. 


7, 18, 


4, 


3. 


1, 


18, 


1, 


25, 


15, 7. 


28, 10, 


9, 


2. 


9, 


14, 


1. 


27, 


5, a 


478, 19. 






13, 


19. 


3, 


14, 


11, 14. 


26, 17, 


11, 


1. 


4, 


8, 




20, 


6, 15. 


478, 13, 


8, 


3. 


23. 


17, 


3. 


22, 


13, a 



13 
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lt*« i8.t 14. 

tAf j^ ft* in* m« ftir« vd* yd* ft> in* 

4. 4, 2, 7. 8, 2, 1, 11. 7, 6, 37, 4, 2, 8. 

8, 3, 1, 11. 3, 6, 2, 6. 9, 4, 24, 2, 1, 2. 

2, 5, 2, 4. 4, 3, 1, 9. 6, 7, 34, 1, 2, 3. 

1, 4, 1, 10. 7, 2. 0, 8. 8, 6, 28, 1, 1, 7. 

2, 5, 0, 9. 3, 4, 2, 10. 9, 3, 37, 4, 2, 8. 

3, 3, 2, 6. 7, 2, 2, 3. 7, 4, 19, 1, 1, 6. 



15. te. IT. 

sq. sq. fM|. 
. lb. S* S* 3* gf- A. R. id. yd. ft. In. 

I*, yd. ft. in. 6, 8, 6, 2, 16. 16, 2, 28, 19, 7, 132. 

9, 3, 2, 4 9, 8, 4,, 1, 17. 14, 3, 37, 8, 2, 47. 

8, 4, 2, 1. 3, 9, 2, 4, 8. 66, 1, 19, 17, 3, 142. 

9, 6, 1, 10. 7, 3, 7, 1, 19. 18, 2, 39, 16, 4, 27. 

2, 4, 2, 11. 4, 6, 6, 2, 13. 17, 3, 21, 28, 8, 99. 

3, 2, 3, 6. 9, 8, 3 , 2, 15. 25, 2, 31, 30, 6, 100. 

» 

18. 

•8732.175 
243.26 
11.54 
52.36 
8.24 
497. 
57.438 

21. How many are 831 + 427 + 1058 + 69486 + 37 + 
499 + 54638? 

* Obtaining the tuuiwer to the 12th example in the nsoal method, we 
■hall find it to be 24 rd. 6 yd. 2 ft 11 in. Tms is oorreot, but it is not in 
the best form, for although there are not units enough expressed of any 
denomination to make one of the next higher, it equals 26 rd. 1 ft. 5 in. 
Bhow the truth of this statement, and show also why the answer does not 
at first appear in the best Ibrm. 

t The answer to the 13th example will take the fbrm at first of 85 id. 
4^ yd. 2 ft. 11 in., which should be changed, fbr the sake of simplicity, to 
85 rd. 6 yd. 1 ft. 5 in. Show the equality of the two expressions, and the 
method l^ which the reduction can be made. 
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22. 58.7 + 3.37 + 42. +54.6 + .32 + 87.43 + 98.27? 

23. «8.75 + $9.72 + $483 + $27. + $8.07 + $47.43 + 
$91.24? 

24 $87.50 + $647. + $8.54 + $.73 +$.025 + $87,631 
+ $42,968 ? 

25. $3976.43 + $18,275 + $867. + $4.04 + $.07 + 
$87894.325 ? 

26. 7698 + 43279 + 86372 + 48563 + 19048 + 25407? 

27. 104376 + 298543 + 724187 + 436794 + 827632 + 
549731 + 286423 + 379485 + 2176369 + 453642 + 815437 ? 

28. 8067. 134 + 538.0076 + 9 1 .0789 + 4736.89 + 25.9843 
+ 5813.0076 + 4257.321 + 879.5207 + 6007.006 ? 

29. 7386.275 + 42.78 + 64.83 + 2.719 + 84.67 + 96.81 
+ 37.94 + 814.9 + 46.24 + 4376 + .821 + 4743 + 86.27 
+ 47.09 ? 

30. 476 + 3.27 + 48. + 29.3 + 2.17 + 217. + 48.3 + 
625. + 2.8 + 37.9 + 6483 + 5.27 + .691 + .478 + 27.3 
+ 4.81 + 97.06 ? 

31. 5£, 88. 7d. 3qr.+ 12£, 88. 9d. Iqr. + 4£, 188. lid. 2qr. 
+ 7£, 14s. 6d. Iqr. + 5£, 19s. 7d. Iqr. + 13£, 4s. 2d. 2qr. ? 

32. 47 gal. 3 qt. 1 pt. 2 gi. + 37 gal. 1 qt. 1 pt. 1 gi. + 85 gal. 

2 qt. 2 gi. +25 gal. 2 qt. 1 pt. 3 gi. + 54 gal. 2 qt. 1 pt. 3 gi. ? 

33. 15 yd. 2 qr. 2 na. + 18 yd. 3 qr. 1 na. + 27 yd. 3 qr. 

3 na. + 42 yd. 1 qr. + 87 yd. 3 na. + 3 qr. 3 na. + 26 yd. 1 
qr. 1 na. ? 

34. 18 ft, 6 5, 5 5, 2 9, 5 gr. + 7 ft, 8 5, 7 3, 1 9, 18 gr. 
+ 4ft, 115,4 3,2 9,13gr. + 25ft,9 5,19,4gr.+ 115, 
19? 

35. 17 T. 18 cwt. 3 qr. 25 lb. + 19 T. 13 cwt. 2 qr. 14 lb. 
+ 7 1. 9 cwt. 23 lb. + 16 cwt. 17 lb. + 8 T. 3 qr. 14 lb. ? 

36. 2 m. 7 fur. 28 rd. 4 yd. 1 ft. 3 in. + 6 m. 5 fur. 19 rd. 
2 yd. 2 ft. 11 in. + 25 m. 4 fur. 37 rd. 5 yd. 8 in. + 94 m. 1 fur. 
24 rd. 4 yd. 2 ft. 8 in. ? 

37. 19 m. 5 fur. 37 rd. 2 yd. 2 ft. 2 in. + 16 m. 4 fur. 18 rd. 

6 yd. 1 ft. 7 in. + 37 m. 15 rd. 2 yd. 2 ft. 8 in. + 17 rd. 5 yd. 

7 in. + 3 m. 7 fur. 18 rd. 4 yd- 2ft 9 in.? 
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38. 14 A. 3 R. 28 sq. rd. 27 sq. yd. 8 sq. ft. 12 sq. in. + 27 A. 
2 R. 31 sq. rd. 17 sq. yd. 5 sq. ft. 137 sq. in. + 35 A. 1 R. 31 
sq. rd. 18 8q..yd. 5 sq. ft. 116 sq. in. -f- 21 A. 26 sq. rd. 25 sq. 
yd. 6 sq. ft. 107 sq. in. + 43 A. 2 R. 14 sq. rd. 19 sq. yd. + 

1 R. 15 sq. rd. 37 sq. in. ? * 

39. 18 w. 4 da. 21 h. 37 m. 5 sec. -f 37 w. 5 da. 16 h. 43 m. 
57 sec. 4- 19 w. 3 da. 14 h. 46 m. 38 sec. -f 19 w. 6 da. 2t'h. 
66 m. 27 sec. ? 

40. 40 lb. 7 oz. 5 dwt. 6 gr. + 9 lb. 8 oz. 19 dwt. 22 gr. + 

2 lb. 11 oz. 19 dwt. 23 gr. + 7 lb. 8 dwt. 19 gr. + 11 oz. 6 dwt 
+ 3 lb. 1 oz. 15 gr. +8 lb. 17 dwt. + 3 lb. 23 gr. + 18 dwt. 
7 gr. + 9 oz. 15 gr. 4- 7 lb. 3 oz. 13 dwt. 15 gr. ? 

41. A stable-keeper bought 4 loads of hay. The first load 
weighed 1 T. 17 cwt. 2 qr. 15 lb., the second 18 cwt. 3 qr. 34 lb., 
the third 1 T. 8 cwt. 1 qr. 19 lb., and the fourth 1 T. 4 cwt. 2 qr. 
21 lb. How much did they all weigh ? 

42. He paid S21.57 for the first load, $14.98 for the second, 
•22.19 for the third, S19.73 for the fourth. How much did he 
pay for all ? 

43. The first load lasted him 2 w. 5 da., the second 2 w. 3 da., 
the third 3 w. 1 da., and the fourth 3 w. 6 da. How long did 
aU last him ? 

44. An apothecary in mixing;, fbedicine used 1 ?> 3 5> ^ 9? 5 
gr. of one kind, 3 3, o 5, 1 9, 15 gr. of another, 7 5» 2 9, 17 gr. 
of another, 4 5) 2 9, of another, and 5 5f 2 <3, 17 gr. of another. 
What was the weight of the mixture ? 

45. A trader sold 9 'lb. 6 oz. of sugar to one man, 8 lb. 10 oz. to 
another, 5 lb. 8 oz. to another, 6 lb. 10 oz. to another, 3 lb. 4 oz. 
to another, 2 lb. 2 oz. to another, 1 lb. 5 oz. to another, and 8 lb. 
6 oz. to another. How much did he sell in all ? 

46. He received S.755 for the first lot, $.605 for the second, 
$.40 for the third, $.485 for the fourth, $.23 for the fifth, $.15 
for the sixth, $.095 for the seventh, $.585 for the eighth. How 
much did he receive in all ? 
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SECTION XXI. 

A« All arithmetical questions in which we are required to 
find the difiference between two numbers, or the excess of one num- 
ber over another, are questions in subtraction, and the process 
by which we determine the answers to them is called the process 
of Subtraction. The following are questions in Subtraction : 

#1. Henry found 27 apples and gave away 9 of them. How 
many had he left ? 

2. How many are 8 — d ? 

3. 7 from 12 leaves how many ? 

Subtraction, then, may be defined to be a process by which 
we find how many units there are in one given number more 
than in another. 

It may also be defined to be a process by which we find a num- 
ber equal in value to the difference between two given numbers. 

The^ larger given number, or one from which we subtract, is 
called the Minuend, the smaller given number, or one subtracted, 
is called the Subtrahend, and the result obtained is called the 
Difference or Remainder, In example I, 27 is the minuend, 9 
is the subtrahend, and 18 is the difference or rei«ainder. 

The minuend and subtrahend must represent things of the 
same kind, otherwise the subtraction cannot be performed. 5 
apples from 7 apples leave 2 apples, and 5 peara from 7 peara 
leave 2 pears ; but it would be absurd to talk of taking 5 peara 
from 7 apples, or 5 apples from 7 peara. We cannot subtract 5 
cents from 7 dimes, but if we should exchange one of the dimes 
for its value in cents, we should have 6 dimes and 10 cents, 
from which if we should subtract 5 cents, there would be 6 
dimes and 5 cents left. 

We cannot subtract units from tens, but we can find how 
many units a given number of tens is equal to, and then subtract 
from that number of units. 

B, The following examples will illustrate some of the 
principles to be kept in view in subtracting large numbera : — 

1. Mr. Morae has in his possession 4697 dollara, and he owes 
3265 dollara. How many dollara would he have left if he should 
pay his debts ? 

Solution. If he has 4697 dollars, and owes 3265, he would 
have as many dollars left as there are units in the difference 
between 4697 and 3265. We can best find this difference by 
considering the denominations separately. 5 units from 7 units 

13* 
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leave 2 units; 6 tens from 9 tens leave 3 tens; 2 hundreds 
from 6 hundreds leave 4 hundreds ; 3 thoutends from 4 thousands 
leave 1 thousand. Having thus subtracted the numbers in ail 
the denominations, we know that the remainder must be 1 
thousand, 4 hundred, 3 tens, and 2 units, or that Mr. Morse 
would have 1432 dollars after paying his debts. 

In performing the above subtraction the work could have been 
commenced as well at any other denomination as at the units. 

Example 2. A man who had 17X 8s. 9d. paid away 3£ 4# 
6d. How much had he remaining ? 

The usual reasoning process shows that he would have as 
many £, s., and d. left as there are in the difference between 
17£ 8b. 9d. and 3£ 4s. 6d. 

6d. from 9d. = 3d. 4s. from 8s. =3= 4s. 3£ from 17£= 14£. 

The answer is, therefore, 14£, 4s. 3d. 

Or, beginning at the left, 17£ — 3£ =» 14. 83. — 4s. 3= 4s. 
9d. — 3d. = 6d. Ans. 14£, 4s. 3d. 

C From the nature of subtraction, it is evident, that if the 
minuend were divided into two parts, such that one should equal 
the subtrahend, the other would equal the remainder. We can, 
therefore, test tljp correctness of thena^ork, by adding the subtra- 
hend and remainder, observing whether the amount be equal to 
the minuend or not. If it be, the work is probably correct; but 
if it be not, there is an error either in the subtraction or addition, 
and possibly in both. 

Another method of proof, depending upon the same principles 
as the last, is to subtract the remainder from the minuend ; — 
the remainder thus obtained should equal the subtrahend. 
I Although the result is not affected by the manner of writing 
the numbers, it is convenient to place those of the same denomi- 
nation near each other, or to write units under units, tens under 
tens, &c., in simple numbers, and pounds under pounds, shillings 
under shillings, yards under yards, feet under feet, &c., in com- 
pound. 

For the sake of uniformity, we usually place the minuend 
above the subtrahend, and the remainder beneath ; as in the 
following written work of examples 1 and 2 : — 

4697. Minuend. 

3265. Subtrahend. 

1432. Remainder. 

4697. Sum of Subtrahend and Remainder ss the Minuend. 

3265. Differenee of R«m. and Minuend =» the Subtrahend. 
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£ ff. i» 

17, 8, 9. Minuend. 
3, 4, 6. Subtrahend. 

14, 4, 3. Remainder. 

17, 8, 9. Sum of the Sub. and Rem. equa! to the Minuend. 

3, 4, 6. Difference of Rem. and Min. equal to Subtrahend. 

D. 1. How many are 4736 — 3214 ? 81948 — 30521 ? 

2. How many are .0769 — .0316 ? 200.739 — 100.428 ? 

What is the value of the following ? 

3. 27 bu. 3 pk. 7 qt. 1 pt. — 14 bu. 2 pk. 3 qt. 1 pt. 

4 3 lb. 11 oz. 15 dwt 18 gr. — 1 lb. 8 oz. 13 dwt. 4 gr. 

5. 6 T. 17 cwt. 2 qr. 26 lb. 13 oz. 11 dr. — 2 T. 6 cwt. 15 
lb. 8 oz. 3 dr. 

6. 16ft,85,55,2B, 18gr. — 5ft,45,23, lB,6gr. 

7. 1757 gal. 3 qt. 1 pt. 3 gi. — J323 gal. 1 qt. 2 gi. 

8. 18 rd. 4 yd. 2 ft, 11 in. —6 rd. 2 yd. 1 ft. 5 in. 

9. 4207:6639 yds. — 3105.231 yds. 

10. 9406 yds. 3 qr. 2 na. 2 in. — 2103 yds. I qr. 1 na. 1 in. 

1 1. .007639 Tons — 007214 Tons. 

12. A tfftder bought a box of sugar, weighing 3 cwt. 1 qr. 
27 lb. How much did he have left after selling 1 cwt. 1 qr. 
13 lb.? ' 

13. A farmer bought a piece of land containing 38 A. 2 R. 
35 rd., and afterwards sold 7 A. 1 R. 27 rd. How much did he 
have left ? 

14. Mr. Jackson spent 43£, 18s. 9d. 3qr. for travelling 
expenses in England, and 27£, 6s. 8d. Iqr. for travelling 
expenses in Scotland. How much more did he spend in Eng- 
land than in Scotland ? 

15. He travelled 2379.86 miles in England, and 1208.31 
miles in Scotland. How many more miles did he travel in^ 
England than in Scotland ? 

16. A silver-smith bought 1 lb. 6 oz. 7 dwt. of silver of one 
man, 2 lb. 3 oz. 18 dwt. ^ gr. of another, and 3 lb. 11 oz. 13 
dwt. 21 gr. of another. How much did he buy of all ? How 
much will he have left, after manufacturing and selling 3 lb. 4 
oz. 12 dwt. 16 gr. of it ? 
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E« It is often the case that a figure in the subtrahend repre* 
sents a greater value than the .corresponding figure of the 
minuend. In that case we take one of a higher denomina- 
tion in the minuend, reduce it to the required denomination, 
adding its value to the value of the figure already expressed,' 
and suhtract from the sum thus obtained the value of the sub- 
trahend figure. 

Suppose, for example, that we wish to find the difference be- 
tween 62.7 and 35.86. 

They may be written as below. 

5, 11 .16,10 Minuend, changed in form. 
6 2 .~7 Minuend. 
3 5.86 Subtrahend. 

2 6.84 Difference. 

ExpianaHon of process. As there are no hundredths expressed 
in the minuend, we reduce one of the 7 tenths to hundredths, 
leaving 6 tenths. 1 tenth s= 10 hundredths, from which sub- 
tnctinff 6 hundredths, 4eaves a remainder of 4 hundredths. As 
8 tenths cannot be subtracted from 6 tenths, we reduce one of 
the 2 units to tenths, leaving I unit. 1 unit s=s 10 tenths, 
which added to the 6 tenths left in the tenths' place, equal 16 
tenths ; 8 tenths from 16 tenths = 8 tenths. As 5 units can- 
not be taken from the 1 unit left in the units' place, we reduce 
one of the 6 tens to units, leaving 5 tens. 1 ten s= 10 units, 
which added to 1 unit equal 11 units ; 5 units from 11 units s=: 
6 units. 3 tens from 5 tens leave 2 tens. 

The answer, then, is 2 tens, 6 units, 8 tenths and 4 hun- 
dredths, or 26.84. 

This may be proved in the same way that the preceding 
examples were. 

Questions on the alnyoe. 

Which expresses the larger number, 7 tenths, or 6 tenths and 
10 hundredths, and why ? 2 units and 6 tenths, or 1 unit and 
16 tenths ? 6 tens and 1 unit, or 4 tens and 11. units ? 6 tens, 
2 units, and 7 tenths, or 5 tens, 11 units, 16 tenths, and 10 
hundredths ? 

How then will the remainder, obtained by subtracting 35.86 
from 62.7, compare with the remainder obtained by subtracting 
it from 5 tens, 11 units, 16 tenths, and 10 hundredths ? 
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Example 2. Find the diflference bet^ireen 14 lb. 6 oac 5 dwt 

7 gr. and 8 lb. 7 oz. 18 dwt. 23 gr. 

13, 17, 24, 31. Minuend changed in fonn. 
lb. 01. dwt. gr. 

14, 6, 5, 7. Minuend. 
8, 7, 18, 23. Subtrahend. 

5, 10, 6, 8. Remainder. 

Explanation, As we cannot subtract 23 gr. from 7 gr., we 
take 1 dwt. from the 5 dwt., which reduced to grains and added 
to the 7 gr. equals 31 gr. ; 23 gr. from 31 gr. s=: 8 gr. But as 
18 dwt. cannot be taken from the 4 dwt left in the minuend, 
we take 1 oz. from the 6 oz. and reduce it to pennyweights ; 1 
oz. = 20 dwt., which added to the 4 dwt. equal 24 dwt. ; 18 
dwt. from 24 dwt. = 6 dwt. As 7 oz. cannot be taken from 
the 5 oz. left in the minuend, we take 1 lb. from the 14 lb. and 
reduce it to ounces ; 1 lb. = 12 oz., which added to the 5 oz. 
equal 17 oz. ; 7 oz. from 17 oz. = 10 oz. 8 lb. from 13 lb. = 
61b. 

The answer is, therefore, 6 lb. 10 oz. 6 dwt. 8 gr., which may 
be proved as before. 

Questions, Which expresses the greater quantity, 5 dwt. 7 
gr., or 4 dwt. 31 gr., and why ? 6 oz. 4 dwt., or 6 oz. 24 dwt.? 
14 lb. 6 oz., or 13 lb. 17 oz.? 14 lb. 6 oz. 6 dwt. 7 gr., or 13 
lb. 17 oz. 24 dwt. 31 gr. ? 

How would the remainder obtained by subtracting 8 lb. 7 oz. 
18 dwt. 23 gr. from 14 lb. 6 oz. 6 dwt 7 gr., compare with that 
obtained by subtracting it from 13 lb. 17 oz. 24 dwt. 31 gr. ? 

For another example take the following: How many are 
83004 dollars minus 24766 dollars ? 

7, 12, 9, 9, 14. = Minuend, changed in form. 
$8300 4. ss Minuend. 
$24766 . = Subtrahend. 

As we cannot take 6 dollars from 4 dollars, and as there are 
no tens or hundreds expressed in the minuend, we take 1 thou- 
sand from the 3 thousands, leaving 2 thousands ; 1 thousand = 
10 hundreds, and taking 1 of these hundreds to reduce to tens, 
we have 9 hundreds left. 1 hundred = 10 tens, and taking 1 
of these tens to reduce to units we have 9 tens left. 1 ten =s: 
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10 units, which added to the 4 units in the units' place = 14 
units ; subtracting, we have 

9 units from 14 units = 5 units. 

6 tens from 9 tens s= 3 tens. 

7 hundreds from 9 hundreds e= 2 hundreds. 

4 thousands cannot be taken from 2 thousands, therefore we 
take 1 ten-thousand from the 8 ten-thousands in the minu- 
end, leaving 7 ten-thousands. 1 ten-thousand = ten thousands, 
which added to the 2 thousands in the thousands' place =5 12 
thousands. 

4 thousands from 12 thousands = 8 thousands. 

2 ten-thousands from 7 ten-thousands = 5 ten-thousands. 

The remainder is, therefore, 58239 dollars. 

Questions upon the above. How can it be shown, that 3004 is 
equal to 2 thousands, 9 hundreds, 9 tens, and 14 units ? That 
83004 is equal to 7 ten-thousands, 12 thousands, 9 hundreds, 9 
tens, and 14 units ? 

Example 4. A farmer took 8 bu. 3 pk. 5 qt. of com from a 
bin containing 17 bushels. How many bushels, pecks and quarts 
remained ? 

The usual reasoning process shows that 17 bu. is the minu- 
end, and 8 bu. 3 pk. 5 qt. the subtrahend. 

16, 3, 8. Minuend, changed in form. 

bu. pk qt 

17. Minuend. 
8, 3, 5. Subtrahend. 

8, 0, 3. Remainder. 

'ExpLanaivm, As there are no pecks or quarts expressed in the 
minuend, we take 1 bu. from the 16 bu. and reduce it to lower 
denominations. 1 bu. = 3 pk. 8 qt. Therefore, 17 bu. = 16 
bu. 3 pk. 8 qt. The subtraction can now be performed as 
before. 

6. How many are 3743 — 2554 ? 

6. How many are 839.74 — 213.78 ? 

7. How many are 37.9623 — 21.978 

8. How many are 300.67 — 25.38 ? 

9. How many are .7235 — .0649 ? 
10. How many are .00632 — .00274 ? 
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11. How many are 47.5 — IMd I 

12. How many are 971.38 — 6.85237 ? 

13. How many are 32.006 — 4.739 ? 

14. How many are 471.6 — 8.279 ? 

16. How many are 642.0016 — 87.0329 ? 

16. What is the value of 7£, 5s. 3d. 2qr.— 1£, 8b. 9d. Iqr. ? 

17. What is the value of 18£, 14s. 2d. — 9£, 18b. 7d. 2qr. ? 

18. What is the value of 27 bu. 2 pk. 2 qt — 18 bu. 3 pk. 
3qt.? 

19. What is the value of 83 yd. 2 qr. 1 na. — 47 yd. 3 qr. 
2na.? 

20. What is the value of 8 cwt. 2 qr. 15 lb. 7 oz. 3 dr. — 2 
cwt. 3 qr. 24 lb. 3 oz. 9 dr. ? 

21. What is the value of 37 gal. 2 qt. 1 pt. 2 gi. — 12 gal. 

3 qt. 1 pt. 3 gi. ? 

22. Whit is the value of 37 lb. 2 dwt. — 4 lb. 7 oz. 5 dwt 

13 gr. ? ^ 

23. What is the value of 24fib, 3$ — 59b, 11 §, 45, 29, 

14 gr.? 

24. What is the value of 83 yd. — 2 qr. 3 na. ? 

25. What is the value of 64£ — 28£, 14s. 7d. 2qT. ? 

26. What is the value of 187.3 qr. 13 lb.— 67.17 cwt. 1 qr. 
18 lb. 5 oz. 13 dr. ? 

27. What is the value of 14 lb. — 3 lb. 6 oz. 17 dwt. 20 gr. ? 

28. What is the value of 17 gal. — 2 gal. 3 qt. 1 pt. ? 

29. What is the value of $876. — $43,287 ? 

F* It is very frequently convenient to fnake all the reduc- 
tions and changes in the minuend before beginning to subtract, 
as in the following example : — 

What is the difference between 8 rd. 3 yd. 1 ft. 4 in., and 2 
rd. 4 yd. 2 ft. 5 in. ? 

Explanation. Since there are more yards, feet and inches 
expressed in the subtrahend than in the minuend, we will take 
1 rd. from the 8 rd. and reduce it to lower denominations. 1 
rd. = bj^ yd. c= 5 yd. 1 ft. 6 in., which added to the 3 yd. 1 ft. 

4 in. equal 8 yd. 2 ft. 10 in. Therefore, 8 rd. 3 yd. 1 ft. 4 in. 
— 2 rd. 4 yd. 2 ft, 5 in. = 7 rd. 8 yd. 2 ft. 10 in. — 2 rd. 4 
yd. 2 ft. 5 in. 
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7, 8, S, 10. Minuend, cheaged in foOB. 

id. jd« ft> in* 

8, 3, 1, 4. Minuend. 
2, 4, 2, 6. SubtrabeiuL 

The subtraction is performed in the usual method. 

In performing the following examples, make the reductions 
in the same manner. 

1. How many are 1400.3 — 207.5 ? 

2. How many are 16573 — 4.878 ? 

3. How many are 5700.001 — 1847.37 ? 

4. How many are 217.406 — 8.909 ? 

5. How many are 18£, 13s. 4d. Iqr. — 4£, 15s. 7d. 3qr. ? 

6. 3 R. 14 sq. rd. 7 sq. yd. 2 sq. ft. 19 sq. in — 23 sq. rd. 
11 sq. yd. 5 sq. ft. 238 sq. in. ? 

7. 14ft,75,5gr. — 6ft,35,29, 17gr.? 

8. 15 rd. 5 yd. 2 ft. 11 in. — 16 rd. 1 ft. 4 in.? '^ 

9. 27 bu. — 8 bu. 3 pk. 7 qt. ? 

10. 19 lb. 4 dwt. — 8 lb. 7 oz. 4 dwt. 21 gr. ? 

11. 15 T. 15 cwt. 2 qr. 14 lb. 12 oz. 8 dr. — 13 T. 19 cwt. 
3 qr. 27 lb. 15 oz. 15 dr. ? ^ 

12. 27 sq. rd. 5 sq. ft. 17 sq. in. — 26 sq. rd. 30 sq. yd. 7 sq. 
ft. 53 sq. in. ? 

13. 6 fur. 8 rd. 1 yd. 7 ft, 1 in. — 1 fur. 8 rd. 4 yd. 2 ft 
11 in. ? 

14. 18 yd. 1 na 14 yd. 2 qr. 3 na. ? 

15. 6 m. 1 ft. — 5 m. 7 fur. 39 rd. 5 yd. 1 ft. 2 in. ? 

O* Examples to be performed without writing out the 
changed minuend. The reductions are to be made on the same 
principle as before, but they are to be retained in the memory 
instead of being written. 

1. Subtract 863.72 from 947.815. 

2. Subtract 728. from 4000. 

3. Subtract 5.9318 from 47. 

4. Subtract 9432. from 17865.3. 

5. Subtract .000765 from .420006. 

6. Subtract 5 lb. 8 oz. 14 dr. from 3 qr. 1 lb. 11 oz. 7 dr. 
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7. Subtract 4 ft, 9 5, 6 5, 29, 13 gr. from 9ft, 5 5, 1 9, 
5gr. 

8. Subtract 7 fur. 3 rd. 4 yd. 2 ft. 8 in. from 1 m. 27 rd. 1 
yd. 1 ft. 2 in. 

9. Subtract 8 bu. 3 pk. 5 qt. from 17 ba. 2 pk. 3 qt. 

10. Subtract 25 gal. 2 qt. 1 pt. from 37 gal. 2 qt. pt 

Note. When in compound subtraction reductions are necessary, and 
the changed minaend is not written, it is usually easier to subtract 
from the value of the reduced unit and add the remainder to the minu- 
end figure, or to subtract as many as possible from the written minuend 
figure and the rest from th^ value of the reduced unit, than to add first 
and subtract afterwards, as we have hitherto done. 

Aliiiough this method is illustrated and explained in Section 7, Let- 
ter T, to which the pupil is referred, we insert a single example by 
way of review. 

What is the value of 3 qr. 17 lb. — 1 qr. 24 lb. ? 

Explanation, On principles already explained, we take 1 qr. 
from the 3 qr. and reduce it to lb., which gives 28 lb. 28 lb. -|- 
17 lb. — 24 lb. = (28 lb. — 24 lb.) + 17 lb. = 4 lb. + 17 lb. 
= 21 lb. 

Or we may subtract 17 of the 24 lb. from the 17 lb. of the 
minuend, and the remaining 7 lb. from 1 qr. or 28 lb., which 
leaves as before 21 lb. ; then taking 1 qr. from 2 qr. we have 1 
qr. left. 

The answer ia, therefore, 1 qr. 21 lb., which may be proved 
as before. 

11. Bought 7 T. 14 cvfTt. 1 qr. 19 lb. of hay, from which I 
sold 3 T. 7 cvfTt. 3 qr. 26 lb. How much had I left ? 

12. A goldsmith bought 7 lb. 7 oz. of gold. How much will 
he have left after manufacturing and selling 3 lb. 5 gr. of it ? 

13. A trader sold 9 yd. 3 qr. 2 na. of cloth from a piece con- 
taining 27 yd. 1 qr. 1 na. -How much was left in the piecel 

14. A man set out on foot to travel from Boston to Spring- 
field, the distance being 98 miles. The first day he tmyelled 

28 m. 7 fur. 19 rd., the second 24 m. 6 fun 28 rd., the third 

29 m. 4 fur. 36 rd. How far from Springfield at- the end of the 
first day ? at the end of the second ? at the end of the third ? 

15. Farmer Johnson raised 87 bu. 3 pk. of oats, 127 bu. 1 pk. 
of Indian com, and 64 bu. 2 pk. 5 qt. of wheat. How much grain 
did he raise in all ? How much more oats than wheat ? How 

14 
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much more Indian corn than wheat ? than oats ? If the oats 
weighed 2806 lb., the Indian corn 7238 lb., and - the wheat 
3879.375 lb., how much did the whole weigh? How much 
more did the Indian com weigh than the oats ? than the wheat ? 
How much more did the wheat weigh than the oats ? 

16. Mr. Smith's farm contains 24 A. 3 R. 17 sq. rd. of pas- 
turage, and 17 A. 2 R. 25 sq. rd. of tillage. How many more 
acres of pasturage does it contain than of tillage ? It also con- 
tains 48 A. 1 K. 15 s^. rd. of woodland. How many more 
acres of woodland does it contain than of pasturage ? than of 
tillage ? How many more acres of woodland than of tillage 
and pastjirage together? How many acres are there in his 
farm ? If his pasturage is worth $1225.375, his tillage worth 
81757.16, and his woodland worth $1520.875, how much is his 
farm worth ? How much more is his woodland worth than his 
pasturage? How much more is his tillage worth than his 
woodland ? than his pasturage ? He sold 6 A. 2 R. 29 sq. rd. 
of pasturage, 8 A. 16 sq. rd. of tillage, and 17 A. 3 R. 37 sq. 
rd. of woodland. How many acres of each kind did he have 
left? 

17. A man undertook to dig a ditch for a certain price per 
rod. On completing it he demanded payment for a ditch 37 
rd. ft. 3 in. lonc[. His employer, doubting his honesty, meas- 
ured it, and found it to be but 36 rd. 5 yd. 1 ft. 9 in. long. A 
dispute arising between them, they called in Mr. Jenks to settle 
it, agreeing to abide by his decision. He measured the ditch, 
and found its length to be 36 rd. 16 ft. 9 in. What was the dif- 
ference in their measurements ? 

H. We can begin at the left to subtract as well as at the 
right, if we are only careful to reserve one for reduction from 
each denomination in the minuend when it is required by the 
lower denominations. This reduction will be necessary when 
the figures in the subtrahend at the right of the denomination 
considered, are greater than the corresponding ones of the 
minuend. 

Example. How many are 508.935 — 249.748 ? 

508.935 = Minuend. 
249.748 = Subtrahend. 

259.187 = Remainder. 

Exptanation. Reserving 1 hundred from the 5 hundreds, we 
have, 2 hundreds from 4 hundreds =3 2 hundreds. Reducing 
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the 1 hundred reserved, to tens, and reserving 1 ten for further 
reduction, we have, 4 tens from 9 tens = 5 tens. Reducing 
the 1 ten to units and adding 8 units, we havO) 9 units from 18 
units = 9 units. Reserving 1 tpnth, 7 tenths from 8 tenths =s 
1 tenth.- Reducing the 1 tenth reserved to hundredths and 
adding 2 hundredths, (1 hundredth being reserved,) we have, 4 
hundredths from 12 hundredths = 8 hundredths. Reducing 1 
hundredth to thousandths, and adding the 5 thousandths, we have, 
8 thousandths from 15 thousandths = 7 thousandths. The 
answer is, therefore, 259.187. 

PerlRm the following subtractions by beginning at the left. 

1. 89704 — 29821. 521.732 — 23.547. 

2. 85.1 = 22.563. 42.736 — 5.749. 

3. $56 — $8.73. $65.28—847. 

4. 800635 — 32070. .4103 — .00627. 

Note. As soon as the process is safficiently well understood to jus- 
tify it, the explanations should be omitted, and the results only named. 
Thus, in the example explained above, the pupil should say, 3 hun- 
dreds, 5 tens, 9 units, 1 tenth, 8 hundredths, 7 thousandths. The 
answer is, therefore, 359.187. 

It is also a good mental exercise to read the results at once by 
inspecting minuend and subtrahend. Having the numbers to be sub- 
tracted written thus, — 

8274.01 » Minuend, 

3357.33 =» Subtrahend, 

perform the subtractions mentally, beginning at the left, and read at 
once 5916.78. Practice will make this very easy. 

Subtract by the method last explained, 

5. 473.81 from 2542.73 ; 81.425 from 6983.24. 

6. 32.792 from 48.6 ; 430.062 from 621.05. 

7. 314.378 from 617.83 ; 29.83 from 471.4263. 

8. 197 A. 3 R. 27 sq. rd. 15 sq. yd. 5 sq. ft. 97 sq. in. from 
231 A. 19 sq. rd. 

9. 115°, 47', 25" from 127^ 18', 14". 

10. 213 T. 15 cwt. 23 lb. 11 oz. 6 dr. from 307 T. 8 cwt. 2 
qr. 23 lb. 8 oz. 12 dr. 

11. 431 yd. 2 qr. 3 na. 2 in. from 527 yd. 1 qr. 2 na. 1 in. 

12. 784£, 7d. — 327£, 14s. 8d. 3qr. 
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A good method of proceeding when several numbers are to 
be subtracted, is illustrated in the following example. 

How many are 862 — 28 — 59 — 38 — 56 ? 

Arranging as below, we subtract the sum of each column of 
the subtrahend from the appropriate part of the minuend, 
reducing and changing denominations, as before explained. 

862. Minuend. 

28.] 

56. 



681. Remainder. 

Adding the units of the subtrahends, we have, 6, 14, 23, 31 
units, which cannot be taken from 2 units. To obtain as many 
as 31 units, we must take 3 tens from the 6 tens. 3 tens = 
30 units, which added to the 2 units equals 32 units; 31 from 
32 leaves 1. Now it makes no difference whether We take 3 
tens (on account of those we reduced to units) from the 6 tens, 
and afterwards take the tens in the tens* column of the subtra- 
hend, or whether we take all together. Adopting the latter 
method, and adding the tens' column, we have 3, 8, 11, 16, 18 
tens, which cannot be taken from 6 tens, but reducing 2 hun* 
dreds to tens and adding the 6 tens, we have 26 tens, from 
which 18 tens being taken there will remain 8 tens. 2 hun- 
dreds from 8 hundreds = 6 hundreds. The answer is, there- 
fore, 681. 

When the above is well understood, omit in practice a part of 
the explanation, as follows : 6, 14, 23, 31 from 32 leaves 1 unit; 
3, 8, 11, 16, 18 tens from 26 tens s=: 8 tens ; 2 hundreds from 
8 hundreds = 6 hundreds. 

The following form may also be taken : 6, 14, 23, 31, and 1 
are 32 units; write one in the units' place; 3, 8, 11, 16, 18, and 
8 are 26 tens ; write 8 in the tens' place ; 2 and 6 are 8 hun- 
dreds ; write 6 in the hundreds' place. 

Perform the operations indicated in the following examples, 
by the method explained above : — 

1. 87642 — 273 — 4827 — 285 — 437 — 869 — 245. 

2. 98402 — 2701—2596 — 1874 — 987^1283 — 5876. 

3. 276.385 — 31.278—13.691 — 12.586—57.84—32.798 
— 7.302. 
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4 .5027 — .03178 — .02764 — .0083 — .1794 — .00885. 

5. 83.1 — i5.72 — 2.73 — .08 — .57 — .006 — .238 — 1.7 

— 2.06. 

6. 287000. — 328.7 — 221.3 — 344.37 — 2.851 — 117.06 

— 576.823. 

7. 283.587 — 1.27 — .328 — 9.063 — 57.063 — .00876 — 
70.07 — .826. 

8. Subtmct .87 + 473 + 826. + 42.71 + 9.854 + 3.27 
from 9012031. 

9. Subtract 8837 +1429 + 6372 + 8406 + 9785 + 4203 
from 9120301. 

10. Subtract 8375.94 + 276.483 + 5427.98 + 386.421 + 
279.43 + 81.679 + .4237 + 4598.7 from 846271.3. 

11. Mr. Ewell has in bis possession S9478.63, but he owes 
•143.27 to Mr. Webster, $549.71 to Mr. May. 8581.375 to Mr. 
Kingsbury, and S378.875 to Mr. Bryant. How much will he 
have left after paying his debts ? 

12. A cloth dealer bought 1497 yards of cotton cloth, 341.75 
yd. of linen cloth, 247.875 yd. of broadcloth, 871.25 yd. of cassi- 
mere, and 647.38 yd. of satinet. How many yards did he buy ? 
He sold to one man 327,75 yd. of cotton, and 87.27 yd. of linen ; 
to another 236.84 yd. of cotton, 96.37 yd. of broadcloth, and 
247.84 yd. of cassimere ; and tO another 468.49 yd. of cotton, 
99 yd. of linen, 104.625 yd. of broadcloth, 439.75 yd. of cassi- 
mere, and 421.76 yd. of satinet. How many yards of cloth did 
he have left ? 

13. A man travelled 8725.67 miles in the following convey- 
ances, viz. : — 1285.89 miles in rail-road cars, 876.81 miles m 
a canal-boat, 587.86 miles in a stage-coach, 725.18 miles on 
horse-back, 647.25 miles on foot, 3147.82 miles in a steamboat, 
and the rest in a ship. How many miles did he travel in a ship ? 

14. Messrs. Howes and Baker bought 27147 bushels of Indian 
corn. After selling, at private sale, 1438 bushels to one man, 
2627 to another, 3781 to another, and 864 to another, they sold 
the rest at auction. How many bushels did they sell at auction ? 
They received $719 for the first lot, $1313.50 for the second, 
$1890.50 for the third, $432 for the fourth, and enough to make 
up $13573.50 for what they sold at auction. How much did 
they receive for that which they sold at auction ? 

14* 
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A* How much will 8 apples cost at 3 cents apiece? 

The above is a question in what is called Multiplication. 
Solving it as we have heretofore solved similar examples, we 
should say : If one apple costs 3 cents, 8 apples will cost 8 times 
3 cents, or 24 cents. To examine the^nature of the operation 
on the nuiilbers, let us suppose that a person ignorant of all 
numerical processes, except that of counting, should be called 
upon to solve the same question. If he had a quantity of cents, 
he might lay 3 in one placQ, 3 more in another, 3 more in 
another, and so go on laying 3 in a place till he should have 8 
piles of 3 cents each. Since the cents in each pile would buy 
1 apple, the cents in all would buy 8 apples ; he might then, 
by counting the cents in the 8 piles, find how much the apples 
would cost. If he should have no cents, he might still deter* 
mine the result in a similar way, by using pebbles, sticks, 
marks, or anything else of a like character. After learning 
how to add, he might obtain the result by adding 8 threes 
together. If, after having obtained the result in some way sim- 
ilar to the above, he should remember it, he would ever after be 
able, without counting or adding, to give the answer to any 
question requiring the amount of 3 taken 8 times. If he should 
learn in a similar manner the several amounts of 10 and each 
number below 10, taken as many times as there are units in 
each successive number from 1 to 10, he would learn the com- 
mon multiplication table as far as ten. If he should now learn 
how to apply this knowledge to the decimal system of numbers, 
he would be master of the process of multiplication. 

Multiplication, then, may be defined as a process by which we 
ascertain how much any given number will amount to, if taken 
as many times as there are units in some other given number. 

The number supposed to be taken is called the multiplicand, 
the number showing how many times the multiplicand is sup- 
posed to be taken is called the multiplier, and the result is 
called the product. The multiplier and multiplicand are called 
factors of the product. 

iB. In the previous work, the pupil must have observed that 
it has made no difference with the product of two numbers, 
whether he has considered one or the other as the multiplier. 

Thus, 6 times 4 = 4 times 6, or 6, ft^urs == 4 sixes. 

5 times 3 as= 3 times 5, or 5, threes ass 3 fives. 
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The principle may be proved true for«ll nundieis, by the fol- 
lowing arrangement of dots. 



Considering the dots as being arranged in horizontal rows, 
there are 3 rows with 5 dots in each row ; considering them 
as being arranged in vertical rows, there are 5 rows with 3 dots 
in each row; ana reckoning in either way we include all the 
dots. Now, if these rows were extended in either direction, 
always being kept equal to each other, it is evident that the 
number of rows reckoned in one direction would always be 
equal to the number of dots that would be in a row were the 
rows reckoned in the other direction, and that all the dots would 
be reckoned in both instances. The number that represents the 
multiplicand when the rows are reckoned in one direction, will 
represent the multiplier when they are reckoned in the other, 
while the product or number of dots will be unaltered. Hence, 
it must always be true that it makes no difierence with the prod- 
uct which of the two factors is taken for a multiplier, provided 
the other be taken as the multiplicand. It will generally be 
most convenient to consider the larger factor as the multipli- 
cand, though not always so. 

C. When either factor is a large number it will be well to 
consider its denominations separately, and if we write the 
results as we obtain them, it will be well to begin with the 
lowest denomination. 

Suppose we wish to obtain the product of 75.69 multiplied 
by 7. The usual method is to write the numbers in some con- 
venient way, as the following : — 

75.69 = Multiplicand. 

7= Multiplier. 

529.83 = Product. 

Explanation. 7 times 9 hundredths == 63 hundredths, or 

6 tenths and 3 hundredths. Writing the 3 in the hundredths' 
place, we reserve the 6 tenths to add to the product of the 
tenths by 7. 7 times 6 tenths = 42 tenths, and 6 tenths added 
s= 48 tenths ss= 4 units and 8 tenths.. Writing the 8 tenths, 
we reserve the 4 units to add to the product of the units by 7. 

7 times 5 units = 35 units, and 4 units added = 39 units s=s 
3 tens and 9 units. Writing the 9 units, we reserve the 3 tens 
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to add to the product of the tens hy 7. 7 times 7 tens =s= 49 
tens, and 3 tens added as 52 tens, which, being our last prod- 
uct, we write. The result, then, is 529.83. 
For further illustration take 

Example 2. What is the product of 3£, 9s. 7d. multiplied by 8 ? 

WRITTEN WORK. 
£ B, d. 

3, 9, 7 = Multiplicand. 
8 = Multiplier. 

27, 16, 8 = Product. 

Explanation. Beginning with the lowest denomination, we 
have 8 times 7d. = 56d. = 4s. 8d. Writing the 8d. and 
lesenring the 4s. to add to the shillings of the next product, we 
have 8 times 9 shillings = 72 shillings, and 4 shillings from 
the former product added, are 76 shillings == 3£, 168. Writing 
the 16s. and reserving the 3£ to add with the pounds of the 
next product, we have 8 times 3£ =: 24£, and 3£ added = 
27£, which, being the last product, we write. 

• 

II. We can test the truth of our result, by writing out by 
itself the product of the multiplication of each denomination, 
beginning either at the left or right, and afterwards adding 
these products together. The sum should equal the former 
product. 

Below is the written work of examples 1 and 2, as proved by 
beginning at the left and writing each denomination of the, prod- 
uct separately. ^ 

Example 1. 75.69 X 7 

490. = Product of 70 by 7. 
35. = Product of 5 by 7. 
4.2 = Product of .6 by 7. 
.63 = Product of .09 by 7. 

529.83 = Prod, of 75.69 by 7 = former Prod. 
Example 2. 
3£, 9s. 7d. X 8. 



24£, = 24£ = Product of 3£ by a 

728. =: 3£, 12s. = Product of 9s. by 8. 

^ 56d. =i: 48. 8d. = Product of 7d. by 8. 

24£, 728. 66d. >« 27£, 168. 8d. r=s Product of 3£, 9s. 

7d. by 8 s= former Product. 
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Anotker method of proof would be to coosider the multipli- 
cand as the multiplier, and see if we can get the same result as 
before. The figures being in this way presented in a different 
order, we shall not be liaGle to repeat any mistake we may have 
made in our first work. We can either reduce and add our 
partial products as we did in the first method of performing the 
example, or write them out in full as in the second. 

^ Another method of proof is, after having written out the 
work as at first performed, to begin at the left hand, 
thus ; 7 times 7 tens ^tre 49 tens ; but as there are 52 75.69 
tens in our product, 3 tens must have come from the * 7. 
product of the lower denominations. 3 tens = 30 tog go 
units, and adding to this the 9 units written in the 
units' place, we find there ought to be 39 units in the product. 
7 times 5 units are only 35 units, hence, if our work be right, 
4 units must have come from the product of the lower denom- 
inations. 4 iMiits =: 40 tenths, and adding to this the 8 tenths 
written in the tenths* place of our product, we find that there 
ought to be 48 tenths in the product. 7 times 6 tenths are only 
^ tenths, hence, if our product be right, 6 tenths must have 
gone from the product of the hundredths. 6 tenths ^ 60 hun- 
dredths, and adding to this the 3 hundredths written in the 
hundredths' place, we find that there ought to be 63 hundredths 
in the product, and as 7 times 9 hundredths are 63 hundredths, 
we may infer that our work is right. 



£ 


8. 


d. 


3, 


9, 


7. 

8. 


27, 


16, 


8. 



8 times 3£ = 24£. But^as in the written product there are 
27£, S£ must have come from the lower denominations. 3£ == 
60s., and adding to this the 16s. written in the shillings of the 
product, we find that there ought to be 76 shillings in the pro- 
duct. 8 limes 9s. =: 72s. ; therefore, if the work be right, 4 
killings must have come from the lower denominations. 4s. =: 
48d., and adding to this the 8d. already written, we find there 
ought to be 56d. in the product, and as 8 times 7d. = 56d. we 
infer that the work is correct. 

If the pupil should find by multiplying numbers in one method 
a result different from that he has obtained by multiplying the 
same numbers in some other method, he may be sure that there 
is an error in one operation or the other, and he should examine 
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his work patiently till he finds it. No person who is willing to 
allow an error to pass undetected can be a good arithmetician. 

E. 1. What is the product of 84687 X 4? 

2. What is the product of .0078673 X 7? 

3. What is the product of 237.904 X 8 ? 

4. What is the product of 20078. X 9 ? 
6. What is the product of .00978 X ^ ? 

6. What is the product of 796.783 X 7 ? 

7. *What is the product of .00978 X ^ ? 

8. What is the product of 37842 XSI 

9. What is the product of .7948 X 8 ? 

10. What will 7 acres of land cost at $94839 per acre ? 

11. 1 pound Avoirdupois of distilled water contains 27.7015 
cubic inches. How many cubic inches will 8 pounds contain ? 

12. 1 pound Troy of distilled water contains 22.794377 cubic 
inches. How many cubic inches will 8 pounds contain ? 

13. How many cubic inches are there 'in 7 cubic feet? in 8? 
in 9? in 6? 

14. Bought the following articles, viz. : 7 yd. of cloth at 
$2,875 per yard, 4 yd. of silk at tl.725 per 3rard, 6 shawls at 
$7,628 apiece, and 8 pairs kid gloves at $1.1875 per pair. How 
much did they all cost ? 

15. What is the product of 22£, 18s. 8d. 2qr. by 7 ? 

^ 1. d. qr. 

22, 18, 8, 2 = Multiplicand. 

7 s= Multiplier. 

160, 10, 11, 2 b Product 
Operation, 

7 times 2qr. = 14qr. = 3d. 2qr. Write 2qr. 
7 times 8d. = 56d., + 3d. = 59d. = 4s. lid. Write lid. 
7 times 18s. = 126s., -|- 4s. = 130s. =6£, 10s. Write 10s. 
7 times 22£ = 154£, + 6£, == 160£. Write 160£. 
The product is, therefore, 160£, 10s. lid. 2qr. 

Note. When any denomination to be multiplied is very near a unit 
of the next higher, the work may frequently be much shortened by 
considering it a unit of that higher denomination, and subtracting for 
its deficiency in value. For instance, in the example above, -* since 
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18b. s ijE: — 3s., 7 times 188. must eqoal T£ — 148., or OiT, Os., 
to which adding 48., (from the previous product,) we have OjET, lOt., 
as before. 

16. What is the product of 37£, 14s. 2d. 3qr. multiplied by 
9? by6? 

17. What is the product of 23 lb. 4 oz. 16 dwt. 22 gr. multi* 
plied by 8? by 4? 

18. What is the product of 13 cwt. 2 qr. 17 lb. 13 oz. 9 dr. 
multiplied by 6 ? by 5? 

19. What is the product of 6 T. 18 cwt. 1 qr. 26 lb. 2 oz. 1 
dr. multiplied by 7 ? by 9? 

20. What is the product of 9 bu. 3 pk. 7 qt. multiplied by 9 ? 
by 3? 

21. What is the product of 4 rd. 3 yd. 2 ft. 8 in. multiplied 
by8? by6? 

22. What is the product of 9 gal. 2 qt. 1 pt. multiplied by 5 ? 
by2? 

23. *What is the product of 1 m. 4 fur. 39 rd. 5 yd. 1 ft. 3 in. 
multiplied by 9 ? by 4 ? 

24. What is the product of 8 w. 1 d. 23 h. 59 m. 56 sec. 
multiplied by 7 ? by 5 ? 

25. What will .03 of a box of raisins cost at S2.375 per box? 

Eocplanation. Since 1 box costs S2.375, .03 of a box will cost 
.03 of S2.375. .01 of S2.375, foundby removing the decimal 
point two places toward the left, is S.02375, and .03 must, there- 
fore, be 3 times S.02375. 

The following form of writinfi^ the work exhibits clearly the 
change in the position of the pomt and the reason for it, and 
should be carefully followed by the pupil in all similar examples, 
till much practice has made him' perfect in them : 

$2.375 = cost of 1 box. 

.01 of S2.375 c= S.02375 = cost of .01 of a box. 
3 times S .02375 ss S.07125 = cost of .03 of a box. Ans. 

26. What will .9 of a yard of broadcloth cost at S3.25 per 
yd.? 

27. If a bushel of tomiatoes weigh 48.37 lb., what will .3 of 
a bushel weigh ? 

* In performing this example maoh labor may be saved by observing that 
the multiplioand is only 6 in. less than 1 m. 5 fSu, BjjSIu thingii oan 
Hrequently be ifSkea advantage o£ 
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28. If a train of cars moves at the rate of 27.29 miles per 
hour, how far will it move ior .07 of an hour ? 

29. If a cubic yard of distilled water weighs 1677.5 lb., how 
much does .09 of a cubic yard weigh ? 

30. If pine weighs .8 as much as an equal bulk of water, 
what will a cubic foot of pine weigh, a cubic foot of water 
weighijig 62.5 lb. ? 

31. What will .4 of a ton of iron cost at_$47.93 per ton ? 

32. What will .8 of a bag of coffee cost at S13.93 per bag ? 

33. What will .7 of a ton of coal cost at $5,875 per ton ? 

34. If Mr. Smith uses 9.678 tons of coal per year^ and Mr. 
Parkhurst uses .7 as much, how many tons does Mr. Parkhurst 
use ? 

Note. The term per cent is often used in arithmetic, and in basiness 
transactions, instead of one-hundredths. Thus, 6 per cent has the same 
meaning as 6 one-hundredths. 8 per cent = .08 = yf^. 
6 per cent of 340 acres = .05 of 340 acres. 
6 per cent of $86.38 = .06 of $86.38. 
Every number is 100 per cent of itself. 

35. A teamster carted 7486 bushels of potatoes to a rail^road 
depot, receiving in payment 9 per cent of them. How many 
bushels did he receive ? 

36. A man who owned 378.37 acres of land gave 8 per cent 
of it to his son. How many acres did he give to his son ? 

37. A city merchant agrees to sell for a country farmer 
whatever produce the latter may send to him, on condition that 
he shall receive for his trouble 5 per cent of the money he re- 
ceives for the produce. Under this arrangement he sells produce 
to the value of $1768.37. What ought he to receive for his 
trouble ? 

Note. A merchant who makes it his business to buy and sell goods 
for others, is called a Commission Merchant. The money he receives 
for his services is called his Commission. For instance : — In the last 
example the merchant receives a commission of 5 per cent on the 
value of the produce he sells. He will deduct this commission from 
the amount of the sales before paying the farmer. 

38. A commission merchant sold cloth for a manufacturer, to 
the amount of S7643.79, receiving a commission of 3 per cent 
What did his commission amount to ? How much money ought 
he to pay the manufacturer ? 

39. A commission merchant buys goods for me to the amount 
of 1(387.46, for which he charges a commission of 2 per cent. 
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Whiit ^^ bis commijBsion amount to ? Haw mucli mimey mutt 
I s^od him to pay for the goods and commission ? 

40w Mr, Moore borrowed some money of Mr. Boyden, agree- 
ing to pay him, for each year's use of it, a sum equal to 6 per 
cefU of the mon^y he had borrowed. He borrowed S125.63, and 
kept it just one year. How much ought he to pay for the use 
of it ? How much, then, ought he to pay Mr. Boyden in all? 

Note. Money paid, as in the above example, for the use of money is 
caUed Iptereat. The money used is called the Principal. Interest is 
usually reckoned at a certain per cent of the principal for each year that 
it is used^ The percentage paid for each year is called the Rate Per- 
cef^ The interest and principal added together form the aoiovuit. 

41. What is the interest of $137.84 for 1 year at 6 per cent ? ^ 

42. What is the interest of S487.31 for 6 month? at & per 
cent per year ? 

Suggestion. Since the rate for 1 year is 6 per cent* the rate 
for 6 months must be ^ of 6 per cent, which is 3 per cent. The. 
interest for 6 months will, therefore, be 3 per cent of the 
principal. 

43. Mr. Adams borrowed of Mr. Wales $718.63,; for which 
h<?, agreed to pay interest at 6 per cent At th^ end of 6 months 
he paid the principal and interest. Hpw much did he pay ? 

44» What is the interest of $47.83 for 4 months at 6 per cent ? 
45. What will 49.67 barrels of apples cost at $3 per barrel. ? 

Solution, If one barrel costs 3 dollars, 4Sfil barrels will cost 
49.67 times 3 dollars, which is equivalent to 3 times 49»67 
dollars. 

The. work would be written thus- — 

$49.67 = Multiplicand. 

3 = Multiplier. 

$149,01 == Product. 

Another Solution, It is evident that if each barrel shoifid, 
cost a dollar, all would cost as many dollars as there are barrels 
bought, which in this instance would be $49.67. But if, at $1 

Ssr bbl., they cost $49.67, at $3 per bbl. they would cost 3 times 
49.67. 

The work may be written thus — r 

49.67 bbl at $5 per bU, 

$r<49.67 = cost at $1 per bbl; 
3 times $49.67 = $149.01 s= cost at $3 per bU. =s;iAns^ 
15 
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NoTB. The seopfid of the abore fomw exhibits more clearly than 
the first the change in the denomination of the 49.67, and is particularly 
well adapted to exhibit the changes when there are decimal fractions 
in multiplier and moltiplicaAd, as the following example may show. 

46. What will 43.75 pt. of beans weigh, if 1 pt weighs .9 of 
a pound ? 

WKITTEN WORK. 

43.75 pt. weighing .9 of a lb. per pt. 

43.75 lb. = weight at 1 lb. per pt. 

.1 of 43.75 lb. = 4.375 lb. = weight at .1 of a lb. per pt. 

9 times 4375 lb. = 39.375 lb. = weight at .9 of a lb. per 
pt ss Am. 

NoTK. It will in the end be a saving of labor for the pupil to write 
out his work for a time as fiilly as the work of the last two examples 
is written. 

47. Mr. Rice has a basket which holds .7 of a bushel, and he 
has peaches enough to fill it 26.43 times. How many bushels 
of peaches has he ? 

48. If a man walks .06 of a mile per minute, how many miles 
will he walk in 87.2d minutes ? 

49. What will 37.49 lb. of saleratus cost at $.08 per lb. ? 

50. What will 178.69 bW. of flour cost at $7 per bbl. ? 

51. What will 27.96 firkins of butter cost at $9 per firkin ? 

52. What will be the weight of 3794 cannon balls, each ball 
weighing 8 lb. ? 

53. If a soldier eats 4 Ih. of meat in a week^ how many 
pounds will 2896 soldiers eat- in the same time ? 

54 If a paper of pins costs 8.07, how much will 4978 papers 
cost ? 

55. If 1 pint of oats weighs .6 of a lb. and yields .4 of a lb. 
of oat-meal, how many pounds will 67.98 pints of oats weigh ? 
How many pounds of oat-meal will they yield ? 

66. If a bushel of potatoes is worth S.5, how much are 133.75 
bushels worth ? 

57. What will .3 of a cwt. of coffee cost at 814.83 per cwt. ? 

58. What will 14.83 lb. of tea cost at 8.3 per lb. ? 

59. What will 8 boxes of lemons cost at 83.187 per box ? 

60. What will 3.187 cwt. of sugar cost at 88 per cwt. ? 

61. 8734 yd. = how many feet ? 

62. 6743 weeks sss how many days ? 
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64. 576.37 sq. yd = how many square feet ? 

65. 82 ba. 3 pk. 5 qt. 1 pt. = how many pints ? 

In such examples as the above there is no need of writing the 
multipliers, as they may be known from the table of the weight 
or measure used. In red.ucing to any denomination of which there 
are units already expressed, it will usually be more convenient 
to add those unhs at the time we make the reduction. 

Method of writing the work of the last example : — 
^bu. 9 pk. 5 qt. 1 pt. 

331 pk. = 82 bu. 3 pk. 



2653 qt. = 82 bu. 3 pk. 5 qt. 
5307 pt. s 82 bu. 3 pk. 5 qt. 1 pt. 

The following abbreviated method of writing the work may 
be adopted after the above is perfectly familiar : — 

82 b u. 3 pk. 5 qt. 1 pt. 

331 pk. 
2653 qt' 
5307 pt. = Ans. 

66. 97 bu. 2 pk. 7 qt. 1 pt. = how many pints ? 

67. 187 bu. 1 pk. 6 qt. pt. 3 gi. = how many gills ? 

68. 238 gal. 3 qt. 1 pt. 2 gi. = how many gills ? 

69. 596 gal. 2 qt. 1 pt. 3 gi. = how many gills ? 

70. 9 Bb, 11 5, 6 5, 2 9 = how many scruples ? 

71. 8 fc, 3 5, 7 5, 1 9 =: how many scruples ? 

72. 937 le. 1 m. 5 fur. = how many furlongs ? 

73. 286 le. 2 m. 7 fur. = how many furlongs ? 

74. What will 37 bu. 2 pk. 3 qt. 1 pt. of cherries cost at 4 
cents per pint ? 

75. What will 114 bu. 3 pk. 2 qt. of wheat cost at 1 cent 
per gill ? 

76. What will 17 gal. 3 qt. 1 pt. 3 gi. of oil cost at 5 cents 

per gill? 

77. What will 93 gal. 2 qt 1 pt. 2 gi. of brandy cost at 8 
cents per gill? 

F. It often happens that a number used as a multiplier is 
the product of two or more factors. In such cases it is some- 
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times convenient to resort to a process similar to those explained 
below. 

How man/ are 12 times 743 ? 

ExpianatiofL Since 12 equals 6 times 2, 12 times a number 
most be equal to 6 times 2 times the number. Applying this^to 
the above example, the work may be written thus : — 

743 
2 

1486 = 2 X *743. 
6 



8916 = 6 X (2 X 743) = 12 X 743. 

Again, since 12 s= 3 times 4, 12 times a number must be 
equal to 3 times 4 times the number. Applying this to the 
above example, the work may be written thus : — 

743 

4 

2972 = 4 X 743. 

3^ 

8916 = 3 X (4 X 743) = 12 X 743. 

Again, since 12 =±= 2 times 2 times 3, 12 times a number 
must be eqttal to 2 times 2 times 3 times the number. The 
work of the above, tiras performed, would be written as fallows : — 

7^ 

3 

2229=3X743. 
2 

4458 =2 X (3 X 743) = 6 X 743. 
2 

8916 = 2 X (6 X 743) = 12 X 743. 

Apply these principles to the following examples : — 

1. How many are 879 X 18 ? 6427 X 42 ? 

2. How many are 98.74 X 27 ? 4.379 X 64 ? 

3. How many are .8764 X 36 ? 2976.4 X 28 ? 

4. How many are 278. X 54? 63.189 X 56? 
6. How many Are 679 X 20 ? 18.67x70? 
6. How many are l28£, l9s. 8d. ' Iqr. X 3^ ? 
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7. How many are 2377.17 cwt. 2 qr. 19 lb. 6 oz. 11 dr.X 63? 

a How many are 27ft, 85, 65, 29, 17 gr. X 45? 

9. How many are 24 m. 6 fur. 27 rd. 4 yd. 1 ft. 7 in. X 42 ? 

10. How many are 19 w. 5 d. 17 h. 38 m. 29 sec. X 36 ? 

11. What will 12 acres of land cost at 349 dollars per acre ? 

Solution. Since 12 = 2 times 6, 12 acres will cost 2 times 
as much as 6 acres. The process would be; if 1 acre cost 
$349, 6 acres will cost 6 times S349, which is found to be 
$2094. If 6 acres = $2094, 2 times 6 acres, or 12 acres, will 
cost 2 times $2094, which is found to be $4188. 

The following is a convenient form for writing the work on 
the slate or blackboard : — 

$349 = cost of 1 acre. 



$2094= " " 6 acres. 



$4188 = " "2 times 6 acres, or 12 acres. 

12. How many bushels of com are there in 18 bins, each bin 
containing 198 bushels ? How many in 42 bins ? in 16 bins ? 

13. How many pounds of cotton are there in 63 bales, each 
bale containing 43if pounds ? How many in 15 bales ? in 30 
bales? 

14. A man bought 36 bales of cloth, each bale containing 
428 yards. How many 3rards did they all contain ? He paid 
$753.28 for each bale. What did he pay for all ? He sold it 
at $797.36 per bale. How much did he receive for it all ? How 
much did he gain on the cloth ? 

15. A farmer had 24 stacks of hay, each stack containing 
2 T. 14 cwt. 3 qr. 19 lb. How much did they all contain ? If he 
should sell each stack for $36,274 how much would he sell 
them all for ? 

16. A jeweller bought of a California merchant 42 bars of 
gold, each bar weighing 6 oz. 17 dwt. 22 gr'. How much did they 
all weigh ? He paid $136.75 per bar for it. What did it all 
cost him ? 

Cr. We can find the product of two numbers by multiplying 

one of them by the parts into which we choose to separate the 

other, and dien adding the products thus obtained together. For 

instance ; 8 times 7 = 6 times 74-2 times 7 = 3 timei^ 7 -j- 

5 times 7 == 7 times 7 -|- once 7 = 4 times 7 + 4 times 7 

= 56. 

JL5# 
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Tbis principle, and ^e one illustrated in letter F., ate ordina- 
rily employed when the Tnultiplier contains several denomina- 
tions. We usually get 83 times a number, by adding togetiier 
80 times the number and 3 times the numl>er. We get 647 
times a number by adding together 600 times the number, 40 
times the number, and 7 times the number. We get 8009 times 
a number by adding together 8000 times the number and 9 
times the number. It can make no difference which part of a 
number we multiply by first, proTided we multiply by all its 
parts, yet for the sake of uniformity it may be well generally to 
begin with the lowest denomination. 

Suppose that we are required to find the product of 869 
by 75. We may find the product of 869 by 5 in the usual method. 
We then wish to find the product of 869 by 70. Now as 70 
Bss 7 X 10, the product obtained by multiplying by 70 must be 
7 times the product obtained by multiplying by 10. But 869 
multiplied by 10 = 869 tens, = 8 thousands, 6 hundreds, and 9 
tens, which, multiplied by 7, will give for a product 70 times 
869. This will be found to be 60830, and adding it to the product 
of the multiplication by 5, we have 65175, as the product of 
869 by 75. 

A good method of writing the work is given below : — 

869. Multiplicand. 
75. Multiplier. 



4345. Product by 5. 
60830. " "7a . 

65175. " " %b. 

Since the product of the multiplication by the units is suffi- 
cient to fix the place of the figures in the subsequent products, 
the zero at the right of the second product need not have been 
written. The product would then stand : — 

4345. Product by 5. 
6083 . « « 7a 

65175. 757 

Ehcamples in which the multiplier consists of more than two 
figures are performed in a similar way. 
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2. What is the product of 7aO09 X'285? 

78.069 = Multiplieand. 
' 285. a= MaltipK^r. 



390.345 fltt Product by 6. 

6245.52 = Product by 80* 

15613.8 = Product by 200. 

22249.665 = Product by 285. 

3. What is the product of 80.276 X 39 ? of 30678 X 4271 

4. What is the product of 29a794 X 148 ? of 5.796 X 238? 

5. What is the product of 273.986 X .27 ? of 45.718 X 4.32? 

6. What is the product of 494.3 X .0078? of .00876 X.074? 

7. What is the product of 2.3879 X 27.41 ? of .478 X 39.65 ? 

8. A piano-forte dealer sold in one month 57 piano-fortes for 
S337.50 apiece. How much did he receive for them ? 

9. Bought 337 bales of silk goods at $447.86 per bale. 
What was the cost of the whole ? 

10. What will be the cost of building 43.7 miles of rail-road 
at $29756.84 per mile ? 

11. If a man works on an average 2745 hours per year, how 
many hours will he work in 9.76 years ? 

12. A country trader bought 47 lb. of tea at 38 cents per lb., 
28 lb. at 59 cents per lb., 7 cwt. of sugar, at $6,833 per cwt., 
and 9 kegs of raisins at $4.42 per keg. What was the amount 
of his purchase ? 



When the multiplier consists of more than one denomi- 
nation, much labor in writing figures may be saved by applying 
the principles illustrated in the following examples : — 

What is the product of 8356 multiplied by 79 ? 

It is evident that, in performing the required multiplication, we 
shall obtain units by multiplying 6 units by 9 units. We 
shall obtain tens by multiplying 5 tens by 9, and 6 units by 7 
tens, and we may have some from the product of the units. We 
shall obtain hundreds by multiplying 3 hundreds by 9, and 5 
tens by 7 tens, and we may have some from the former prod- 
ucts. We shall obtain the other denominations in a similar 
manner. We may then proceed thus, writing the 'figures of 
each denomination as usual: — 
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-marTKH work. 

8356. Multiplicand. 
79. Multiplier. 



660124. Product. 

Explanation, 9 tiroes 6 units =s 54 units. We write 4 units. 
9 times 5 tens =s 45 tens, -|~ 5 tens (from the product of the 
units) a= 50 tens, -|~ "7 tens times 6, or 42 tens, = 92 tens s= 9 
hundreds and 2 tens. We write 2 tens. 9 times 3 hundreds 
■s 27 hundreds, -|~ ^ hundreds (from the previous product) = 
36 hundreds, -|~ * ^"^ times 5 tens, or 35 hundreds, = 71 
hundreds = 7 thousand and 1 hundred. We write 1 hundred. 
9 times 8 thousands s= 72 thousands, -f~ "7 thousands (from the 
previous product) = 79 thousands, -|- 7 tens times 3 hundreds, 
or 21 thousands, == 100 thousands == 10 ten-thousands. We 
write in the thousp,nds' place of the product. 7 tens times 8 
thousands = 56 ten-thousands, -f- 10 ten-thousands (from the 
previous product) = 66 ten-thousands, which we write. The 
multiplication being now completed shows the answer to be 
660124. 

The following will exhibit the method to the eye : — 

8356. 
79. 

= 9X6. 
= 9 X 50. 
= 70 X 6. 
= 9 X 300. 
= 70 X 50. 
= 9 X 8000. 
== 70 X 300. 
Is = 70 X 8000. 
660,124 = 79 X 8356. 

When the pupil clearly understands hpw the different denomi- 
nations of the product are obtained, it will be well to shorten the 
work somewhat by omitting to name the denomination of the 
factors used : — 

Thus, 9 X 6 =s 54 units = 5 tens and 4 units. 

9X 5s=:45, + 5=»50, + 7 X 6,or42,s=:92. 92 tens 

wm 9 hundreds and 2 tens. 



54 


units 


45 


tens 


42 


tens 


27 


hundreds 


35 


hundreds 


72 


thousands 


21 


thousands 


56 


ten-thousa 
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9 x3 = 27,+9 = 36, + 7x5,or36,«=71. 71hun. 

dreds = 7 thousands and 1 hundred. 

9 X 8 = 72,+ 7 = 79, + 7 X 3, or 21, = 100. 100 
thousands = 10 ten-thousands and thousands. 

7 X B = 56 , -|- 10 = 66. 66 ten-thousands. 

This gives for an answer 660124, as did the first method. 
The last process being understood, the work may be still further 
abbreviated by omitting to name the factors used. 

Thus, 54 units = 5 tens and 4 units. 

45 4- 5 = 50 , -f 42 = 92. 92 tens = 9 hundreds and 2 tens. 

27 4- = 36 , 4- 35 = 71. 71 hundreds = 7 hundreds and^ 
1 thousand. 

72-j-7 = 79,-f21=: 100. 100 thousands ^=s 10 ten-thou- 
sands and thousands. 

56 + 10 = 66. 66 ten-thousands. 

Answer, as before, 660124. 

Finally, the work may be abbreviated so as to name only 
results : — 

54 units = 5 tens and 4 units. 

45, 50,' 92 tens ===9 hundreds and 3 tetis. 

27, 36, 71 hundreds = 7 thousands and 1 hundred. 

72,<79, 1()0 thoudavids = 10 tefi-thousands and thousands. 

56, 66 ten-thousands. 

Note. The above methods are timch more expeditions than is the 
method of writing the product by each figure of the multiplier separately, 
and are no more liable to inaccuracy. 

1. How much will 97 acres of land cost at S347 per acre ? 

2. If a cubic yard of sand weighs 2537 lb., how much will 38 
cubic yards weigh ? 

3. How many pounds are there in 18 T. 17 cwt. 1 qr. ? 

4. If a ship sails 96 miles in one day, how far will she sail 
in 247 days ? 

5. Bought 24 bundles of hay, each bundle containing 497 lb. 
How many pounds were there in all? 

6. Bought 2947 gallons of oil at S.84 per gallon. How much 
did it cost? Sold it for $.97 per gallon. How much was 
received for it ? What was the gain on it ? 

7. Mr. Bussell bought 86 balb of twine, each ball containing 
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8794 ft., and Mr. Greene bought 5.7 times as much. How 
many feet of twine did Mr. Russell buy ? How many did Mr. 
Greene buy ? 

8. How much will 8.3 casks of old wine cost at S138.47 per 
cask ? 

9. How much will .67 of a ton of lead cost at $139.48 per 
ton? 

10. Mr. Hovey bought 6247 feet of land, and Mr. Ewell 
bought .94 of the quantity. How many feet did Mr. Ewell 
buy? 

11. How many pounds are there in 958 boxes of sugar, each 
box containing 743.67 lb. ? 

Note. The prodacta and same employed in solving the above 
example are given below, bnt the pupil should be prepared to give a 
more full explanation. 

56 hundredths = 5 tenths and 6 hundredths. 

54-484-35 = 88. 88 tenths = 8 units and 8 tenths. 

8 4- 24 -f 30 -f 63 G=: 125. 125 units s= 12 tens and 5 
units. 

12 4- 32 4- 15 4- 54 = 113. 113 tens = 11 hundreds and 3 
tens. 

11 4- 66 4- 20 4- 27 = 114 114 hundreds = 11 thou- 
sands and 4 hundreds. 

11 4-354-36 = 82. 82 thousand8&=8 ten-thousands and 
2 thousands. 

8 4- 63 = 71. 71 ten-thousands. 

The answer, therefore, is 712435.86 lb. 

12. How many are 8795 times 96543 ? 

Note. By extending the principles before explained we can write 
the final product at once, sa below. 

96543. 

8795. 

849095685. 
In the following forms, 2 products are written : — 
96543. 
8795. 

9171585 units =95x96543. 
8399241 hundreds = 8700 X 96643. 
849095685. = 8795 X 96543. 
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96543. 
8796. 



76751685 units = 795 X 96543. 
772344 thousands == 8000 X 96543. 

849095685. = 8795 X 96543. 

13. If a cubic foot of iron weighs 486.25 lb., how much wiU 
347 cubic ft. weigh ? 

14. If 1 cubic foot of walDut timber weighs 41.9375 lb., how 
much will 43 sticks of h^wn walnut timber, each 16 ft. long, 
li ft. wide, and 1 ft. thick, weigh ? 

15. How many square feet are there in a rectangular lot, 
4327 feet long and 249 ft. wide ? 

16. How much will 354.87 acres of land cost at S83.968 per 
acre? 

17. What will 3.798 tons of hay cost at $14,278 per ton ? 

18. I bought 287 bales of cloth, each bale containing 247.986 
yards. How many yards did they all contain ? 

19. If a horse trots 3.674 hodrs, at the average rate of 7.2968 
miles per hour, how far will he trot ? 

20. How many square inches are there in a lot 247 ft. long 
and 187 ft. wide ? 

21. What will 47.983 yards of cloth cost at S2.83 per yd. ? 

22. What will 678.94 bbl. of flour cost at $6.37 per bbl. ? 

23. How many solid inches in 5 C. 6 Cd. ft. 12 cu. ft. 1437 
cu. in. ? 

24 How many sq. in. in 8 sq. rd. 21 sq. yd. 6 sq. ft. and 28 
sq. in. ? 

25. How many dr. in 18 T. 16 cwt. 1 qr. 14 lb. 6 oz. 11 dr. ? 

26. A grain dealer sold 28.7 bushels of wheat at $1,294 per 
bushel, and 14.79 bushels at $1,267 per bu. What did he 
receive for it ? 

27. A city merchant went into the country to purchase flour. 
He was absent from the city 27 days, and his expenses while 
absent were $7,386 per day. He bought 175 bbl. of flour at 
$5,875 per bbl., 516 bbl. at $5,948 per bbl., 1386 bbl. at $6.11 
pr bbl., and 827 bbl. at $6,087 per bbl. It cost him $.634 per 
bbl. to get the flour transported to the city. He sold 697 bbl. 
of it at $7.114, 824 bbl. at $7,213 per bbl, and the rest at $6,978 
per bbl. Did he gain or lose by the adventure, and how much 1 

28. A merchant bought 49.5 cases of cassimere, each case 



IBIj^ THE DBCIMAL 8Y5TEIi OF IVUHBEKS. 

containing 297 yd. at $1.1875 per yd. It cost him $.125 per 
case to have the cloth removed to his store, and $.045 per case 
to have it hoisted into his loft. One case of the cloth was 
stolen from him ; he sold 23 cases at $1,423 per yd., and the 
remainder at $1,357 per yard, agreeing to deliver it at a rail- 
road depot, 1 mile from his store. It cost him $.158 per case 
to have it carried to the depot. Did he gain or lose on the cloth, 
and how mach ? 
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A* 1. How many apples, at 3 cents apiece, can be bought for 
24 cents ? This is a question in Division. It is obvious that, to 
determine its answer, we must find how many parts of 3 cents 
each there are in 24 cents ; for each such part is the price of 1 
apple. 

We can find the number of these parts by counting 24 cents 
into piles of 3 cents each, and then counting the number of 
piles; — by finding how many threes must be added to make 
24; — or by finding how many times 3 is contained in 24, as 
we have done in previous examples of this character. This last 
method is called Division. 

2. If 3 pounds of raisins cost 24 cents, how many cents will 1 
lb. cost ? This is also a question in Division. To determine its 
answer, we must find how mapy cents there w:ill be in each part 
obtained by separating 24 cents into 3 equal parts. 

We can do this by laying out 24 cents into 3 equal piles, 
and then counting the number of cents in each pile ; — or by 
finding ^ of 24 in the usual manner*. This last would be called 
the process of division. 

All questions in division require results similar to tfiat required 
by one or the other of the above. We may, therefore, give the 
following definition : — 

Division is a process by which we ascertain the number of 
parts of a given size into which a given number may be sepa* 
rated^ or by which we ascertain the number of units there will 
be in each part obtained by dividing a given number int^ a given 
number of equal parts. 

The nature of the question is the only thing that will deter- 
mine which of these results is required. The same arithmetical 
process may be emjdoyed to obtain the answer to a question of 
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either kind, but the reasoning process required in one is very 
difierent from that required in the other. The following solu- 
tions to questions 1 and 2 will illustrate the resemblances and 
differences above alluded to. 

Qites, 1. Solution, If for 3 ^ents one apple can be bought, 
for 24 cents as many apples can be bought as there are times 3 
cents in 24 cents, which are 8 times. Therefore, 8 apples can 
be bought for 24 cents, when one apple costs 3 cents. 

Ques, 2. Solution, If 3 pounds of raisins cost 24 cents, one 
pound will cost one third of 24 cents, which is 8 cents. There- 
fore, one pound of raisins will cost 8 cents, when 3 pounds cost 
24 cents. 

The number supposed to be divided into parts is called the 
dvoidend. In the first class of questions, the number which 
shows the size of each part, and, in the second class, that which 
shows the number of parts, is called the divisor. The result is 
called the quotient. 

We perform the division and make the necessary reductions 
in the same way, whether we write our work or not. If we 
write it, when our divisor is a small number, we usually write 
only the divisor, dividend, quotient, figure by figure as we obtain 
it, and the final remainder, if there be one ; but when the divisor 
is a large number, we usually write the divisor, dividend, and 
quotient, as before, and also the products of the divis9r by each 
figure of the quotient, with the remainder obtained by subtract- 
ing these products from the corresponding denominations of the 
dividend. 



»• To illustrate the usual method of writing the work 
when the divisor is a small number, we give the following 
example : — 

How many barrels of fiour, at 8 dollars per barrel, can be 
bought for 29576 dollars ? 

By the usual reasoning process we determine that as many 
barrels can be bought as there are parts of 8 dollars each in 
29576 dollars. 

Dividend. 

Divisor. $8. ) $29576. 

Quotient. 3697. = number of parts of 88 
each = number of barrels that can be bought. 

In explaining the division, we should say. As in 2 ten-thou- 
sands there are not as many as ten thousand parts of 8 each, 
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we ascertain how many thousand parts of 8 each there are in 
the 29 thousands. As 8 is contained in 29 thousands 3 thou- 
sand times, with a remainder of 5 thousands, we write 3 in the 
thousands' place of the quotient, and reduce the 5 thousands to 
hundreds, adding to them the 5 hundreds in the hundreds' 
place of the dividend. This gives 55 hundreds. 

As 8 is contained in 55 hundreds 6 hundred times, with a 
remainder of 7 hundreds, we write 6 in 'the hundreds* place of 
the quotient, and reduce the 7 hundreds to tens, adding to them 
the 7 tens written in the tens' place of the dividend. This 
gives 77 tens. 

As 8 is contained in 77 tens 9 tens times, with a remainder 
of 5 tens, we write 9 in the tens' place of the quotient, and 
reduce the 5 tens to units, adding them to the 6 units written in 
the units' place. This gives 56 units. 

As 8 is contained in 56 units 7 times, with no remainder, we 
write 7 in the units' place of the quotient. 

We thus ilind that the quotient is 3697, which represents the 
nuryher of parts of S8 each there are in the dividend, and 
since each such part is the price of 1 barrel, the number of bar- 
rels that can be bought must equal the number of these parts. 

To test the correctness of the previous work, we have only to 
ascertain whether 3697 times 8 dollars will equal 29576 dollars. 
For, since 1 barrel costs $8, 3697 barrels must cost 3697 times 
$8, which ought to be $29576. 

1. How many yards of German broadcloth at S6 per yard 
can be bought for $174564? 

2. How many sheep at $7 apiece can be bought for $7833 ? 

3. If 8 melons cost $1, how many dollars will 3744 melons 
cost ? 

4. How many weeks are equal ta 87638 days ? 

5. How many feet are equal to 69847 inches ? 

6. How many ounces are equal to 98764 5 ? 

7. How many square yards are equal to 5987536 sq. ft. ? 

8. How many yards and quarters are equal to 97875 qr. ? 

9. How many b'u., pk. and qt. are equal to 87637 qt.? 

10. How many gal., qt., pt. and gi. are equal to 798953 gills ? 

11. How many ft, 5, 5, and 9 are equal to 793527 9 ? 

12. How many £, s., d. and qr. are equal to 587537qr. ? 

13. How many sq. yd. in a surface 984 ft. long and 876 ft 
wide? 
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14. In a cornfield there are 488 rows and 928 hills in a row, 
each hill producing a half pint of com. How many half pints 
are there in the Beld ? How many quarts ? How many pecks ? 
How many hushels ? 

15. A man bought some land, paying for it at the rate of SI 
for every 7 square rods. The field he bought was 1673 rods 
long, and 985 rods wide. How much did it cost him ? He paid 
for it in half-eagles. How many did it take ? 

16. Reduce Ai\i.aA to ones. 

17. Reduce s&^9. to ones. 

18. Reduce J5A3giAA to ones. 

19. Reduce lAs^i to ones. 

20. Reduce slaa^ to ones. 

C 1. If 8 acres of land cost S9707, what will 1 acre cost ? 

By the usual reasoning process we determine that 1 acre will 
cost as many dollars as there will be in each part obtained by 
dividing $9707 into 8 equal parts, that is, each acre will cost j 
of *9707. 

• Divisor. 8 ) $9707, Dividend = cost of 8 acres. 

1213|, Quotient == cost of 1 acre. 

We divide thus : — i of 9 thousands = 1 thousand, with a 
remainder of 1 thousand. 1 thousand = 10 hundreds, and 7 
hundreds added = 17 hundreds. ^ of 17 hundreds == 2 hun- 
dreds, with a remainder of 1 hundred. 1 hundred = 10 tens, 
and there are no tens to add. ^ of 10 tens = 1 ten, with a 
remainder of 2 tens. 2 tens = 20 units, and 7 units added == 
27 units, i of 27 units = 3 units, with a remainder of 3 units, 
i of 3 units = f of a unit. Therefore, i of $9707 = $1213}, 
and hence 1 acre .will cost $1213| when 8 acres cost $9707. 

To prove this work we can ascertain if 8 times $1213| are 
equal to $9707. For, if 1 acre costs $1213|, 8 acres will cost 
8 times $1213|, which ought to be $9707. 

We might have obtained the answer in another form, by 
reducing the 3 units, remaining from the division of the units, to 
lower denominations, thus : — 3 units = 30 tenths, and ^ of 30 
tenths = 3 tenths, with a remainder of 6 tenths. 6 tenths =s 
60 hundredths, and ^ of 60 hundredths = 7 hundredths, with 
a remainder of 4 hundredths, 4 hundredths =&= 40 thousandths, 
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And ^ of 40 thousandths = 5 thousandths. The answer now 
appears in the form, $1213.375, which may be proved to be cor- 
rect in the same way that the first form was proved. 

The second form of answer mi^ht have been obtained from 
the first by reducing the f of a dollar to a decimal fraction. 

2. If 7 cases of cloth cost S6545, how many dollars will 1 
case cost ? 

3. If 18579 lb. of hay are obtained from 9 acres, how maay 
pounds are obtained from 1 acre ? 

4. If 7 horses can draw 16786 lb., how many pounds can 1 
horse draw ? 

5. If it cost $173549 to build 9 miles of rail-road, how much 
will it cost to build 1 mile ? 

6. A father divided his estate, valued at $879643, equally 
among his 5 children. What was the share of each ? 

7. What is I of 975646 ? 

8. What is J of 3954.7 bushels ? 

9. What is f of 7354.278 tons ? 

10. What is I of 12456.78 miles ? 

11. If 6 piano fortes cost $1837.44, how much will 7 cost? 

12. The ship Surprise is valued at $25427. Joseph Ward 
owns f of her, and Samuel Lowe owns the remainder. What 
is the value of Mr. Ward's share ? of Mr Lowe's ? 

13. A father, dying, left to his son an estate valued at 
$87646.44. The first year after the son came into possession 
of the property he spent j- of it in dissipation, the second year 
he spent f of the remainder, and at the end of the third year he 
was penniless. How much did he spend in the first year ? How 
much in the second year ? How much in the third ? 

14. Statistics show that the whole number of persons relieved 
or supported as paupers in Massachusetts during the year 1849, 
was 24892, and that 141 less than ^ of this number were state 
paupers, and the remainder were town paupers. How many 
were state paupers ? How many were town paupers ? 309^ 
less than ^ of the state paupers were foreigners. What was 
the number of foreigners ? 804 more than J of the whole were 
made paupers by intemperance in themselves or others. What 
was the number of these ? 

15. A benevolent society divided 10 cwt. 3 qr. 23 lb. of flour 
equally among 6 poor persons. What was each person's share ? 
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Solution, If 6 persons had 10 cwt 3 qr. 23 lb. of flour, 1 
person would have ^ of 10 cwt. 3 qr. 23 lb. 

cwt. qr. lb. 

6 ) 10, 3, 23. '= share of 6 persons. 

■ OS. 

1, 3, 8, 8. =?= share of 1 person. 

Explandtion of process. ^ of 10 c\it. is 1 cwt. with a remain- 
der of 4 cwt. 4 cwt. = 16 qr., and 3 qr. added = 19 qr. 4 
of 19 qr. = 3 qr. with a remainder of 1 qr. 1 qr. = 28 lb., and 
23 lb. added = 51 lb. i of 51 lb. = 8 lb. with a remainder of 
3 lb. 3 lb. = 48 Qz. ^ of 48 oz. = 8 oz. 

The quotient is, therefore, 1 cwt. 3 qr. 8 lb. 8 oz. 

16. 10 men bought a stack of hay weighing 4 T. 15 cwt. 3 
qr. 26 lb. 14 oz. 6 dr. What ought each man's share to weigh ? 

17. A farmer had 9 equal bins filled with grain. They all 
contained 2047 cu. ft. 1436 cu. in. How many 'feet and inches 
did each bin contain ? 

18. The brig Maria sailed from Philadelphia to Boston, with 
207 T. 13 cwt. 2 qr. 19 lb. of coal, f of which was landed at 
one wharf, and the remainder at another. What was the weight 
of that landed at the first wharf? at the second ? 

19. If John walks ^ as fast as George, how far will John 
walk while George is walking 97 m. 6 fur. 37 rd. 2 yd. ? 

20. A company of 9 California gold-diggers found in 1 month 
37 lb. 4 oz. 16 dwt. 17 gr. of gold, which they divided equally. 
What was the share of each ? 

21. An English ship, valued at 8743£, carries a cargo which 
is worth I as much as the ship. How many £, s. and d. is the 
cargo worth ? In a storm the sailors were obliged to throw J 
of the cargo overboard. What was the value of what they threw 
overboard ? 

22. A merchant bought 17 T. 14 cwt. 2 qr. 23 lb. 10 oz. of 
sugar. He sold f of i\ to one man, f of the remainder to an- 
other, and what there was left to another. What was the 
weight of that which he sold to the first man ? to the second ? to 
the third ? 

D. The following illustrates the method of dividing, when, in 
the first class of questions, there are decimal fractions in the 
divisor. 

1. How many baskets, each containing .8 of a bushel, can be 
filled from 347.54 bushels of peaches ? 

16* 
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\ WRITTEN WORK. 

347.54 s=s ninmlier off baaheki of peaches. 

347.54 s=s number of bukete holcUiig 1 bushel each. 
10 times 347.54 sss 3475.4 =: nnmber of baaketa holding .1 of a bo. each. 
^ of 3475.4 sss 434.425 = number of baskets holding .8 of a bo. each. 

Explanation, If each basket held 1 bushel, there would be as 
many baskets required as there are bushels, or 347.54 baskets. 
If each basket held .1 of a bushel, it would take 10 baskets to 
hold 1 bushel, and hence, there would be 10 times as many- 
baskets as there are bushels, or 3475.4 baskets. But, when 
each basket holds .8 of a bushel, it will take ^ as many as when 
each basket holds .1 of a bushel, or ^ of 3475.4 baskets, which, 
found by the methods already explained, is 434.425 baskets. 

2. How many vest patterns, each containing .9 of a yard in 
a piece of cloth containing 34.758 yds. ? 

3. How many lots, each containing .7 of an acre, can be made 
from a field containing 94.381 acres ? 

4. How many pounds of nails, at $.09 per lb., can be bought 
for $94,734 ? 

5. How many pounds of cheese, at $.08 per lb., can be bought 
for $7.50 ? 

6. How many yards of sheeting, at $.08 per yd., can be bought 
for $273 ? 

7. If .04 of a yard of broadcloth is worth 1 yd. of calico, how 
many yards of calico are 85.4784 yd. of broadcloth worth ? 

8. If .008 of a yard of silk is worth 1 yard of tape, how many 
yards of tape are 375 yd. of silk worth ? 

The following example and explanation illustrate the method 
of dividing when in the second class of questions the divisor 
contains decimal fractions. 

9. If .06 of a lot of land cost $1847.52, how much will the 
whole lot cost ? 

WRITTEN WORK. 

$1847.52 = cost of .06 of the lot. 

^ of $1847.52 = $307.92 =s cost of .01 of the lot. 
100 times $307.92 = $30792. = cost of the lot. 

Explanation, If .06 of the lot cost $1847.52, .01 of the lot 
will cost i of $1847.52, which, found by the method before ex- 
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plained, is $307.92. If .01 of the lot costs $307.92, the whole 
lot will cost 100 times $307.92, which will be fouad by remoT- 
ing the point two places to the right. 

10. If .07 of a cask of oil cost $2.5739, what will the whole 
cask cost ? 

11. If .9 of a chest of tea cost $9,378, what will a chest of 
the same kind of tea cost ? 

12. Mr. Smith borrowed some money, agreeing to pay interest 
on it at the rate of 6 per cent per year. He found that the 
yearly interest of the sum he had borrowed was $47.64. How 
much did he borrow ? 

13. Mr. Abbot lent a large sum of money, on which he was 
to receive interest at the rate of 6 per cent per year. The 
interest of it for 6 months was $173.58. How much money did 
he lend ? # 

14. The taxes on property in a certain town are .004 of all 
the property taxed. How much money ought a person to be 
worth, who pays a property tax of $18,75 ? 

15. 5238.a52 = f of what number ? 

16. 7948.458 = .6 of what number ? 

17. A farmer, on measuring the grain he had raised, found 
that he had .7 as much rye as oats, .9 as much oats as barley, 
and .8 as much barley as Indian corn. He had 85.05 bushels 
of rye. How many bushels of oats had he ? of barley ? of 
Indian corn ? 

^ 18. If .5 of a bag of coffee costs $11,737, and .3 of a chest of 
tea costs $17,862, how much will 1 bag of coffee and 1 chest of 
tea cost ?, How much will 4 bags of coffee and 3 chests of tea 
cost ? 

19. If .04 of the value of my farm is $27.89, what is the 
value of my neighbor's farm, which is worth 3 times as much as 
mine ? 

20. .17 of ray property is invested in rail-road stock, .57 of 
it in bank stock, .18 of it in real estate, and the rest, $475, is at 
interest. How much property have I ? What is the value of # 
my bank stock ? of my rail-road stock ? of my real estate ? 

E« When the divisor is the product of factors, it will some^ 
times be convenient to divide by its factors, instead of dividing by 
the whole number at once. The true quotient will be obtained 
by dividing the dividend by one factor, the quotient of this 
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division by another, the quotient of the last division by another, 
and so on, till all the factors of the set considered are used. 

1. How many days are there in 2375 hours ? 

To solve this question, we must find how many parts of 24 
hours each there are iu 2375 hours. Since 24 = 8 times 3, we 
may first find how many parts of 3 hours each there are, by 
dividing by 3 in the usual manner. There are 791 such parts 
with a remainder of 2 hours. But for every 8 parts of 3 hours 
each, there will be 24 hours. There will be as many parts of 24 
hours each as there are times 8 parts of 3 hours each. By 
dividing 791 by 8 we find that there are 98 parts of 24 hours 
each, with a remainder of 7 parts of 3 hours each. There are, 
therefore, 98 days, and since we had by the first division a 
remainder of 2 hours, and by the second a remainder of 7 parts 
of 3 hours each, by both we had a remainder equal to 2 -|- 7 X 
3 hours, or 23 hours. The answer is, therefore, 98 days and 23 
hoars, or 98f| days. 

WRITTEN WORK. 

3 ) 2375 hours — 2 hours, 1st remainder. 

8 ) 791 parts of 3 h. each — 7 parts of 3 h. each, 2nd remainder. 

98 parts of 24 h. each == 98 days. 
Final remainder, 2 h. -4- 7 parts of 3 h. each ess 23 hours. 
Ana. 98 da. 23 h., or 9m da. 

2. How many pennyweights are there in 26371 grains ? 

3. How many quarters are there in 7277 pounds ? 

4. How many cubic yards are there in 276533 cu. ft. ? 

5. How many cord ft. are there in 149551 cu. ft. ? 

6. How many bins, each containing 36 bushels, can be filled 
from 31479 bushels of grain ? 

7. How many chests containing 25 lb. each, are required to 
hold 20673 lb. of tea ? - 

8. If 1 acre of land can be bought for $54, how many acres 
can be bought for $47456 ? 

9. If 1 ton of iron can be bought for $64, how many tons can 
be bought for $15151 ? 

10. If 56 lb. of chalk cost 1 dollar, how many dollars will 
272989 lb. cost ? 

11. A person who had 2159 marbles wished to divide them 
equally among 48 boys. How many marbles could he give to 
each boy ? 
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To solve this question, we must find how many marbles there 
will be in each part obtained by dividing 2159 marbles into 43 
equal parts. Since 48 = 6 times 8, we may first find how 
many marbles there would be in each parC obtained by dividing 
2159 marbles into 8 equal parts ; i. e., how many marbles there 
are in ^ of 2159. There would be 269 marbles in each part, 
and 7 marbles remaining undivided. Now, if one of the 8 parts 
of 269 marbles each, were divided into 6 other parts, it is evi- 
dent that each part thus obtained would contain as many mar- 
bles as there would be in ^ of the original dividend. By 
dividing, we find that 269 marbles equal 6 parts of 44 marbles 
each, with a remainder of 5 marbles. Therefore, there will be 
44 marbles in each part obtained by dividing 2159 marbles into 
48 equal parts. To obtain the true remainder, observe that by 
the first division there was a remainder of 7 marbles, and that 
since one of the parts of 269 each gives a remainder of 5, 8 of 
them must give a remainder of 8 times 5, or 40 marbles, which, 
added to the 7 from the first division, gives 47 as the true 
remainder. Therefore, he could give 44 marbles to each boy, 
and have 47 marbles remaining. 

WRITTEN WORK. 

8 ) 2159 marbles to be divided — 7 marbles, 1st remainder. 

/» \ rwjr» C marbles in each of 8 parts — 5 marbles, remainder on each 
6)__269^ p^rt. 

44 marbles in each of 48 parts = share of each boy. 

Final remainder = 7 + 5 on each of 8 parts = 7 -j- 40 = 
47 marbles. 

Am, Each boy could have 44 marbles, and there would be 
47 marbles remaining undivided. 

12. A drover had 2644 sheep, which he wished to sell in 27 
equal lots. How many sheep could he put in each lot ? 

13. A general wished to form his army of 3487 men into 36 
equal companies. How many men could he put in eaph com- 
pany ? ' 

14. How many eagles will there be in each part obtained by 
dividing 9785 eagles into 18 equal parts ? 

15. What is ^j of 6925 ? ^ of 9539? 

16. What is ^ of 74853 ? ^ of 6984? 

17. If 53469 books are divided equally among 54 persons 
what will be the share of each ? 

18. A drover wishes to sell a drove of 2055 sheep in 21 days, 
by Ring the same number each day. How many should he 
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sell each day to come as near as possible to selling out, and 
how many sheep will remain unsold at the end of the time ? 

F« From what we have already learned of the nature of 
division, it is evident that, where there is no remainder, the 
divisor multiplied by the quotient must produce the dividend ; 
and that the dividend divided by the quotient must produce the 
divisor. When there is a remainder, it is equally evident that 
If the divisor and quotient be multiplied together, and the 
remainder be added to their product, the result will equal the 
dividend. If the remainder be subtracted from the dividend, 
and the remainder thus obtained be divided by the divisor, the 
result will equal the quotient ; or, if it be divided by the quo- 
tient, the result will equal the divisor. 

The remainder should always be less than the divisor; for, 
if it is not, the dividend will contain the divisor more times than 
is indicated by the quotient figure. 

When the divisor is a large number, we cannot be certain that 
we have obtained a correct quotient figure till we have found 
the product of the divisor by the quotient, and the remainder 
after subtracting this product from the dividend. 

The product of the divisor by the quotient should either be 
equal to, or less than, the dividend. When this product is equal 
to the dividend, the division can be exactly performed, but when 
it is less, th^re is a remainder, which may be found by subtracting 
it from the dividend. If, in any case, the product of the divisor 
by the supposed Quotient is greater than the dividend, it shows 
that the divisor is not contained as many times in the dividend 
as the supposed quotient indicates. 

We will now apply these principles to a few examples. 

1. How many lots of 53 acres each can be made from 424 
acres? 

To Teacher, In this and all subseqaent examples, the pupil sboald 
^ive the reasoning process, and tell whether the example requires the 
number of parts of a given size in the dividend, or the size of each 
part when the number of parts is given. 



acres, acres. 



53 ) 424 ( 8 parts of 53 acres each s=: number of lots. 
424 = Product of divisor by quotient. 

We cannot tell at once how many times 53 there are in 424, 
but since 53 differs but little from 5 tens, we will use 5 for a 
trial divisor. As 5 is contained 8 times in 42, with a remain- 
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der, we miiy infer that 53 is contained 8 times in 424. To see 
whether this be correct or not, we multiply 53 by 8, and as the 
product is 424, it follows that 53 is contained exactly 8 times in 
424, and, therefore, that 8 lots cchi be made under the given 
conditions. * 

2. How many hogsheads, each containing 63 gallons, can be 
filled from 556 gallons of vinegar ? 

Explanation, Making 6 our trial divisor, we observe that in 
55 it is contained 9 times, with a remainder ; we, therefore, 
make 9 the trial quotient of the division of 656 by 63, and, to 
test whether our supposition be correct, we multiply 63 by 9. 
The product is 567, which is more than 556 ; therefore, 63 can- 
not be contained as many as 9 times in 556. AVe must now 
try for a quotient a number less than 9, and, as 9 times our 
divisor differed from the dividend by less than once the divisor, 
we infer that 8 is the true quotient figure. Multiplying the 
divisor by 8, we find for a product 504, which, being less than 
our dividend, shows that 8 is not too large. Subtracting 504 
from 556 we have a remainder of 52 gallons, which shows us 
that 556 gallons will fill 8 hogsheads of 63 gallons each, and 
that there will be a remainder of 52 gallons, which would fill 
^ of a hhd. If we should subtract 52 gallons from 556 gal- 
lons the remainder ought to fill just 8 hogsheads, and this sug- 
gests some methods of proof. 

WRITTEN WOSK. 
gal. gal. quotient. 

63 ) 556 ( 8 parts of 63 gallons each. 
504 = 8 times 63. 

52 gallons remainder. 

Ans. 8 hhd. 52 gal, or 8ff hhd. 

3. How many stacks of hay, each stack weighing 8743 
pounds, can be made from 57617 pounds of hay ? 

lb. lb. In performing the necessary division observe 

8743 ) 57617 (6 that as the divisor is nearer 9 thousands than 

52458 ^ thousands, we shall be likely to come 

nearer the true quotient by taking 9, than by 

5159 taking 8 as the trial divisor. As 9 is con- 
tained 6 times with a remainder in 57, we infer that 6 will be 
the true quotient. We find that 6 parts of 8743 pounds each 
S3= 52458 pounds, which being less than the dividend, shows 
that the quotient figure is not too large. Subtracting this prod- 
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uct, the reniflinder is 5159 pounds, which, being less thftn the 
divisor, shows th«t the quotient figure is correct. Therefore, by 
the conditions of the cjnestion, 6 stacks can be made, and there 
will remain 5159 pounds of hay unused, which might have been 
taken from the whole quantity without affecting the number of 
stacks of 8743 lb. each. 

4 In a pasture there are 191 sheep, which their owner 
wishes to divide equally among 26 farmers. How many can 
he give to each farmer ? 

In performing the necessary division in this example, observe 
that as the divisor, 26, is nearer 3 tens than 2 tens, we shall be 
more likely to obtain the true quotient by taking 3 as the trial 
divisor, than by taking 2. 3 being contained 6 times with a 
remainder in 19, we try 6 for a quotient. But 26 parts of 6 
each, ffive 156 for a product, which, subtracted from the divi- 
dend, leaves a remainder of 35. As the remainder is greater 
than the divisor, the trial quotient must be too small. We must, 
therefore, try a larger number for a quotient. Inspecting the 
remainder we see that it can contain the divisor but once, with 
a remainder of 9. Therefore, the dividend will contain the 
divisor one more than 6 times, which will be 7 times, and there 
will be a remainder of 9 ; that is, each man could take 7 sheep, 
and there would be 9 left that could not be distributed without 
giving to one man more than to another. 

The following examples are to be performed in a similar 
manner. ^ 

5. How many rooms can be carpeted by 237 yd. of carpet- 
ing, if each room can be carpeted by 24 yd.? 

6. How many gold watches, at $87 apiece, can be bought for 
9613? 

7. How many dollars will 448 oranges cost, if 56 oranges 
cost 1 dollar ? 

8. How many square feet are there in 1327 inches ? 

9. How many cubte feet in 12346 cubic inches ? 
10' "W*" = ^^^^ many ones ? 

!!• -^M?* = ^ow many ones ? 

12. f fjf = how many ones ? 

13. f tf ^pf = how many ones ? 

14. -Vt^W^ = ^®w many ones ? 

15. If 495 men consume 2367 lb. of meat in 1 week, how 
many pounds will 1 man consume ? 
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16. If 384 kegs will contain 3456 gallons, how many gal- 
lons will 1 keg contain ? 

17. If 7427 barrels of flour can be bought for 69359 dollars, 
for how many dollars can 1 barrel be bought ? 

18. If 37 lb. of rice cost $1.48, how much will 1 lb. cost ? 

19. If 67 yd. of cotton cloth cost J6.03, how much will 1 yd. 
cost ? 

Cr« 1. A miller has 9233 lb. of flour, which he wishes to put 
into bags, each containing 28 lb. How many bags can he fill ? 

Sdutian, If 28 lb. will Ull 1 bag, 9233 lb. will fill as many 
bags as there are parts of 28 lb. each in 9283 lb., to ascertain 
which we must divide 9233 by 28. 

The following represents a convenient way of writing the 
figures used in performing the work ; — 

div'r. diylM. quotient. 

28 ) 9233 ( 329 

84 hundreds = 300 X 28. 

83 tens. 

56 tens == 20 X 28. 



273 units. 

252 units = 9 X 2a 



21 units sEss remainder. 

Ans. 329 bags, with 21 bushels remaining unused, or 329J| 
bags. 

Explanation. The divisor being nearer 3 tens than 2 tens, 3 
will be a more convenient trial divisor than 2. Since 3 is con- 
tained 3 times in 9, we infer that 28 is contained 3 hundred 
times in 92 hundreds. Multiplying 28 by 3, placing the prod- 
uct under the hundreds of the dividend to mark its denomina- 
tion, (which is equivalent to multiplying 28 by 300,) we have 84 
hundreds, which, being less than the part of the dividend we 
consider, shows that the trial quotient figure is not too large. 
Subtracting this product from the hundreds of the dividend, we 
find a remainder of 8 hundreds, which being less than 2800 
shows that the trial quotient figure is the true one. 8 hundreds 
= 80 tens, to which adding the 3 tens of the dividend, we 
have 83 tens to be divided by 28. Since the trial divisor, 3, 
is contained twice in 8, we infer that 28 is contained 2 tens 
times in 83 tens. 2 tens, or 20, times 28 = 56 tens, which, being 

17 
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less than 83 tens, shows that the trial quotient figure is not too 
large. 56 tens from 83 tens = 27 tens, which, being less than 
28 tens, shows that the trial quotient figure is the true one. 27 
tens =s 270 units, to which adding the 3 units in the units' place 
of the dividend, we have 273 to be divided by 28. Since the 
trial divisor, 3, is contained 9 times in 27, we infer that 28 is 
contained 9 times in 273. 9 times 28 = 252, which being less 
than 273 shows that the trial quotient is not too large. 252 
from 273 s= 21, which, being less than 28, shows that the trial 
quotient figure of the units is the true one. The entire quotient 
is, therefore, 329, and the remainder is 21, thus showing that 
the miller could fill 329 bags, and have 21 lb. of flour left ; or, 
that he could fill 329;^ bags. 

The answer might have been obtained in another form by 
reducing the remainder, 21 units, to lower denominations and 
continuing the division as follows : — 

21 units = 210 tenths. Since 3 is contained 7 times in 21, 
we infer that 28 is contained 7 tenths times in 210 tenths. 7 
tenths times 28 = 196 tenths, which, being less than 210 tenths, 
shows that the trial quotient figure is nofrtoo large. Subtract- 
ing as we have hitherto done gives a remainder of 14 tenths, 
which is equal to 140 hundredths. The trial divisor 3 is con- 
tained almost 5 times in 14, and as it is larger than the tens 
of the true divisor, it is probable that the true divisor will be 
contained .05 times in 140 hundredths. But .05 times 28 = 
140 hundredths. The quotient is, therefore, 329.75. This 
form might have been obtained by reducing ^^ to a decimal 
fraction. 

By the previous illustrations, it appears that when the divisor 
is a large number, we proceed as follows : — 

Ist. Find a convenient trial divisor. » 

2d. With the trial divisor, determine the probable quotient figure of 
the highest denomination. 

3d. Find the product of the divisor by this figure. 

4th. Compare this product with the part of the dividend considered, 
to see that the quotient figure be not too large. 

(If it should be found to be too large, a smaller one must be substituted 
for it, and the product of the divisor by the smaller figure must be 
substituted for the former product.) 

5th. Subtract the product from the part of the dividend considered. 

6th. Compare this remainder with the divisor, to see that the quotient 
figure is not too small. 

(The quotient figure will be too small whenever the remainder is 
larger than the divisor. In that case, the quotient figure, product, and 
remainder should be removed, and a larger quotient figure should be 
substituted with its appropriate product and remainder.) 
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7th. If all the denominations of the dividend have not been considered, 
reduce the remainder to the next lower denomination, and add to it the 
figure of that denomination in the dividend. 

8th. Proceed with this as before to find the next quotient figure, and 
80 go on till all the denominations of the dividend have been considered, 
or, if decimal fractions are used in the quotient, till as many decimal 
places as are desirable have been obtained. 

The position of the decimal point is to be determined in the same 
manner as when the divisor is a small number. ^ 

2. How many square feet are equal to 42912 square inches ? 

3. How many boxes containing 73 quarts each can be filled 
from 658764 quarts of meal ? 

4. How many watches at $48 each can be bought for S3456 ? 

5. If a boy can perform 37 examples in one day, how many 
days will it take him to perform 8764 examples ? 

6. If a vessel sails 147 miles per day, how many days will it 
take her to sail 3579 miles ? 

7. If 252 pints of cider will fill a barrel, how many barrels 
can be filled from 876438 pints ? 

8. How many weights, each weighing 56 lb., will be required 
to balance 7 loads of iron, each weighing 9478 lb. ? 

* 9. James can pump 37 quarts of water per minute, and Wil- 
liam can pump 43 quarts of water per minute. How many 
minutes will it take William to pump as much as James can 
pump in 473 minutes ? 

10. What will 1 acre of land cost if 237 acres cost $236526 ? 

11. tf- 687 bushels of potatoes cost $515!25, what will 236 
bushels cost ? . 

12. If 67 yd. of silk cost $75,375, what will 48 yd. cost ? 

13. Gave 7 loads of hay at $17.48 per load, and 238 bushels 
of com at $.67 per bushel, for 32 acres of land. How much 
money ought I to give for 7 acres of the same land ? 

14. If f I of a vessel is worth $6735.96, what is the whole 
vessel worth ? 

15. What will f J of a vessel cost, if the whole vessel costs 
$1874.34 ? 

16. What is If of $1976.43 ? 

By performing the subtraction at the same time that we do 
the multiplication, we can avoid writing our products. Suppose 
that we wish to find the quotient of 1947.63 divided by 396. 
We will give the method, leaving the pupil to find the explana- 
tion of it. 396 is contained 4 times in 1947. 4 times 6 == 24, 
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WEllTEN FIGT7EBS. 



which subtracted from 27 
leaves 3; this we write 
396 ) 1947.63 ( 4.9182 quotient. in the units' place. 4 
2QQ a times 9 = 36, and 2 added 

1_ make 38, which subtracted 

7.23 from 44, leaves 6. 4 times 

<}oi7n 3 = 12, and 4 added make 

±111. ^ 16, which subtracted from 

M020 19 leaves 3. The first 

.0228 remainder. I!S*^°1^^ ^®'. therefore, 

363. Changing this to 

tenths, and adding the 6 tenths, we have 3636 tenths, which 
divided by 396, gives 9 tenths for a quotient. We multiply and 
subtract as before, and thus proceed till the division is com- 
pleted, or till we have as many decimal places in the quotient as 
we wish. 

Perform the division in the following examples in the same 
way; — 

17. What is the quotient or 78643 -4- 47 ? 

18. What is the quotient of 137648 4- 326 ? 

19. What is ^ of 65427 ? 

20. What is ^ of 3865726 ? 

21. Reduce ^^^^ to ones. 

22. Reduce -^ff^ to ones. 

23. What is the value of 764379 cubic inches, expressed in 
cubic feet and inches ? 

24. How many square feet and inches are equal to 954376 
sq. in. ? 

25. 4743864 = Jf of what number ? 

26. 4743864 =^ .72 of what number ? 

27. If the wages of 96 laborers for 1 year are S26470.08» 
what will be the wages of 1 laborer for the same time ? 

28. If 875 pairs of boots cost $2737.16, how much will 1 
pair cost ? 

29. At $.68 a pair, how many pairs of slippers can be bought 
for $97.58 ? 

30. A man failing in business was able to pay $7578,38, 
which was only 37 per cent of his debts. What was the amount 
of his debts ? 

31. Mr. French spent $228.69 for tea, at $.27 per lb. He 
sold the tea for $.30 per lb., and with the money he received for 
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it he bought coffee at $.15 per lb. He sold 4 of the cofiee at 
8.16 per lb., and the rest for $.17 per lb. How much did he 
receive for the coffee ? 

32. When sugar was worth 9 cents per lb., a man gave 8766 
lb. of it for 81 acres of land. How much did the land cost per 
acre ? 

33. If J4 <^^ ^ to^ o^ ^^y ^^^^ ^3 much as j^f of a ton of straw, 
and 36 tons of straw cost 1^405.72, how much will a ton of hay 
cost? 

34. A man sold a pile of wood, 96 ft. long, 8 ft. wide, and 7 
ft. high, for $190,554. At what rate did he sell it per cord ? 

35. A furniture dealer bought 57 bedsteads at $4.73 apiece, 
which he. sold so as to gain $44.64 by the transaction. He 
immediately invested the money he thus received for chairs at 
$.75 apiece. How many chairs did he buy ? 

36. A fruit dealer paid $169.75 for apples at $1.75 per barrel, 
$80,625 for apples at $1,875 per barrel, and $92.64 for apples at 
$1.93 per barrel He sold them all at the rate of $2,068 per 
barrel. What did he receive for them ? How much did he 
gain on them ? 



SECTION XXIV. 

It is frequently the case that by carefully examining the 
numbers we are to operate upon, we can discover some abbrevi- 
ated method of performing the work. We have already sug- 
gested several such methods, and it is the design of this section 
to suggest others. 

A* It is often advantageous to add on the principles involved 
in the following equations : — ^ 

1. 786 + 99 = 786 + 100 — 1. 

2. 47834 + 57994 = 47834 + 58000 — 6. 

3. 973876 + 49993 = 973876 + 50000 — 7. 

4. 16£, 13s. 3d. + 7£, 19s. 8d. = 16£, 13s. 3d. + 8£, — 4d. 

5. 14Bb, 55, 23 2 9, 13 gr. + 4Bb, 11 5,73, 29, 16 gr. 
= 14 ft, 5 5, 2 3, 2 9, 13 gr. + 5 ft, — 4gr. 

6. How many are 3476437 + 1499992 ? 

7. How many are 732475 + 9999387 ? 

17* 
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8. What is the vtilue of 48£, 13s. 5d. 2qr. -f- 99£, 19s. lid. 
Iqr. ? ' 

9. What is the value of 8 cwt. 1 qr. 16 lb. 13 oz. 6 dr. -f- 5 
cwt. 2 qr. 27 lb. 15 oz. 8 dr. ? 

10. What is the value of 19 rd. 4 yd. 2 ft. 4 in. -f 18 rd. 5 
yd. ft. 6 in. ? 

B. Principles similar to those under A) xDay often be applied 
in subtraction as illustrated below : — 

1. 3786437 — 579993 = 3786437 — 580000 + 7, 

2. 864379 — 298994 = 864379 — 300000 -f- 1006. 

3. 18 lb. 6 oz. 14 dwt. 7 gr. — 12 lb. 11 oz. 19 dwt. 23 gr. 
ss: 18 lb. 6 oz. 14 dwt. 7 gr. — 13 lb. + 1 gr. 

4. 28 yd. 1 qr. 3 na. 1 in. — 21 yd. 3 qr. 3 na. 1 in. as 28 
yd. 1 qr. 3 na. 1 in. — 22 yd. + 1^ in. 

5. How many are 83764 — 5998 ? 

6. How many are 976437 — 498991 ? 

7. What is the value of 17 T. 13 cwt. 5 lb. 4 dr. ~ 3 T. 19 
cwt. 3 qr. 27 lb. 15 oz. 11 dr. ? 

8. What is the value of 9 w. 3 da. 15 h. 23 m. 16 sec. — 4 
w. 6 da. 23 h. 59 m. 47 sec. ? 

C. To multiply by 99, observe that since 99 = 100 — 1, 99 
times a number must equal 100 times the number minus once 
the number. For example, 

99 times 837 = 100 times 837 — 837 = 83700 — 837 = 
82,863. 

To multiply by 999, observe that since 999 = 1000 --^ 1, 999 
times a number must equal 1000 times the number minus 
once the number. For example, 

999 times 14.67 = 1000 times 14.67 , — 14.67 = 14670 — 
14.67 = 14655.33. 

By observing how in examples like the above the figures of 
the minuend and subtrahend must compare with each other, 
the results can be written at once. 

1. Multiply 18 by 99; 25 by 99. 

2. Multiply 8105 by 99 ; 71.15 by 99. 

3. Multiply 75.074 by 99 ; 706 by 99. 

4. Multiply 31748 by 9 ; 31748 by 99. 

5. Multiply 31748 by 999 ; 31748 by 9999. 

6. How many are 9S times 35S7? (Ohurve that 98 a 
200 — 2.) 
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7. How many are 994 times 7387 ? (Observe thai 994 = 
1000 — 6.) 

a How many are 997 times 7943 ? 

9. How many are 9992 times 543676 I 

10. How many are 99993 times 6S54297 ? 

]>• When the multiplier is a convenient fractional part of 10, 
100, 1000, or a unit of any higher denomination, the following 
principles may be advantageously applied. 

1. How many are 25 times 679 ? 

Solution. Since 25 equals one fourth of 100, 25 times 679 
must equal one fourth of 100 times 679, or, ^ of 67900, which 
equals 16975. 

2. How many are 25 times 657 ? 

3. How many are 50 times 657 ? 

4. How many are 12^ times 834? (Observe that 12^ :?=;: i 
of 100.) 

5. How many are 16| times 957 ? {Observe that 16f = | 
of 100.) 

6. How many are 33^ times 871 ? {Observe that 33^ = ^ 
of 100.) 

7. How many are l^ times 249 ? {Observe that 14^ = ^ 
o/lOO.) 

8. How many are 3^ times 249 ? {Observe that 3ix;»iof 
10.) 

9. How many are 2^ times 822 ? {Observe that 2 J = ^ q/" 
10.) 

10. How many are 6^ times 944 ? {Observe that 6^ sss ^ 
of 100.) 

11. How many are 333^ times 9478 ? {Observe that 333^ = 
i of 1000.) 

12. How many are 125 times 8767 ? {Observe that 125 = 
io/lOOO.) 

13. How many are 250 times 6894 ? {Observe that 250 = 
I of 1000.) 

E. It frequently happens that one part of the multiplier is a 
factor of another part. Whea this is the case, labor can often 
be saved by applying the principles illustrated in the foUowing 
examples : «— 
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1. What is the product of 7678 multiplied by 427 ? 

By examining the multiplier we perceive that its tens equal 
60 times its units, and, therefore, that the desired product can 
be obtained by adding to the product of the multiplicand multi- 
plied by the units* figure of the multiplier, 60 times this product. 

The following method of writing the numbers used will exhibit 
the process : — 

7,678. 

427. 

63,746. = 7 times 7,678. 
60 times first product ss 3,224,76 . == 420 times 7,678. 

3,278,506. = 427 times 7,678. 

2. How many are 72144 times 874369 ? 

By examining the multiplier, we observe that the number 
expressed by the figures in the three places nearest to the point, 
is .02 of the number expressed by the other figures. We may, 
therefore, perform the work by the method indicated below: — h, 

874,369. 
72,144. 

62,954,568,000. = 72000 times 874,369. 
.02 of first product = 125,90 9,136. = 144 times 874,369. 

63,080,477,136. = 72144 times 874,369. 

3. How many are 1875625125 times 9764372-1785 ? 

97,643,721,785. 
1»875,625,126. 



12,205,465,223,125. =a 125 times Multiplicand. 
6000 times first prod. = 61,027,326,115,625, . = 625000 times MultipUcand. 

8000 times second prod. = 183,081,978,346,876, , . = 1875000000 times MultipUcand. 

183,143,017,878,455,848,125. = 1875625125 times MultipUcand. 

4. What.is the product of 76437 multiplied by 14874 ? 

5. What is the product of 879438 multiplied by 19899 ? 

6. What is the product of 43678 multiplied by 17525 ? 

7. What is the product of 476437 multiplied by 83415 ? 

8. What is the product of 9763278 multiplied by 43821973 ? 

9. What is the product of 5428973 multiplied by 36324? 
10. What is the product of 463829 multiplied by 1998999 ? 

P. 1. How many times is 99 contained in 437 ? 

Solution. 100 is contained 4 times in 437, with a remainder 
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of 37; but as 99 is contained ia 100 once, with a remainder of 
1, it must be contained 4 times in 400, with a remainder of 4, 
which remainder added to 37, the remainder by the first division, 
gives 41 as the remainder of the division by 99. The quotient 
must therefore be 4, and th^ remainder 41. 

2d Sdutum, 437 = 400 J^ 37 ; and since 100 == 99 + 1, 
400 must equal 4 times 99 -j- 4. Adding 4 to 37, we have 41 
as the remainder of the division by 99. Therefore, 437 = 4 
times 99, with a remainder of 41. 

2. How many times is 99 contained in 15378 ? 

We separate the hundreds from the tens and units of the 
dividend by a vertical lioe> thus : — 



153 
2 



78. 
31. 



155|33. 

Then, since 100 s 99 4- 1 , 15300 must equal 153 times 99, 
Jl^ 153. Adding 153 to 78, gives 231 as the remainder of the 
first division by 99. This remainder being greater than 99, we 
divide it by 99, aa wq did the original dividend. 200 = 2 
times 99 plus 2, and adding the 8 to 31, we have 33 as the 
remainder of the second division by 99 ; this being less than 
99, the divisioQ is completed. Now, by adding 153 and 2 
together, we obtain 155 as the quotient of the division by 99, 
and we have a remainder of 33. 

In a similar manner we can divide by 999, 9999, &c. 

Let the pupil find, if he can, the application of a similar prin-* 
ciple to the division by 98, 97, 96, &c,; also to 998, 997, &c., 
and afterward perform the following examples ; — 

' 3. 186738 = how many times 99 ? 

4. 49763842 = how many times 999 ? 

5. 763852748 == how many times 9999? 

6. 9842987483 = how many times 99999 ? 

7. 54783 = how many times 98 ? 

8. 2987637 = how many times 96 ? 

9. 248763 = how many times 997 ? 
10. 69874325 = how many times 9998 ? 

Cr. 1. 7987 :;*= how many times 25 ? 

Solution. 7987 «. 7900 + 87. Since in 100, 25 is con- 
tained 4 times, in 7900 it must be contained 79 times 4 times, 
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w 316 times; and since in 87 it is contained 3 times, with a 
remainder of 12, in 7987 it must be contained 316 -f- 3, or 319 
times, with a remainder of 12. Therefore, 7987 = 319^ 
times 25. 



2. 86794 = how many times 25 ? 

3. 3475 = how many times 12^ ? 

4. 6950 = how many times 16§ ? 

5. 42725 = how many times 6^ ? 

6. 54737 = how many times 125 ? 

7. 98734 a: how many times 33^ ? 

8. 4765465 = how many times 333^ ? 



H, Two numbers whose tens are alike, may be multiplied 
together on the principles involved in the followmg explanation 
of the multiplication of 38 by 34 : — 

34 times 38 =^ 34 times 30 -}- 34 times 8 ; but as 34 times 
8 = 8 times 34 s= 8 times 30 -f 8 times 4, 34 times 38 =s 
34 times 30 -f 8 times 30 -f- 8 times 4 = 42 times 30 -f- 8 
times 4, or it equala "^40 times 30 4- 2 times 30 4- 8 times 4 
at 1200 + 60 -f 32 = 1292. 

Now, as the same principles will apply to the multiplication 
of any two numbers similar to the above, we infer that to find 
the product of two numbers whose tens are alike, we may add 
the units of one factor to the other factor, multiply the sum by 
the tens of either factor, and to this product add the product of 
the units. 

Applications illustrated, 

1. 49 X 44 «= 53 X 40 4- 9.x 4 = 50 x 40 + 3 X 
40 + 9x4. 

2. 83X83 = 83' = 86X80 + 3X3 = 80X80 + 
6 X 80 + 3 X 3. 

3. 67 X 63 = 70 X 60 + 7 X 3. 

4. 98 X 92 = 100 X 00 + 8 X 2. 

5. 35' = 40 X 30 4- 5 X 5. 

* This form is usually regarded as more convenient than the one pre- 
eeding. In practice, results only should be named. Thus, in multiplying 
88 by 84, we may say 1200, 1260, 1292. A little practice in this way will 
enable the pupil to give the final result at once. He should write no 
figures in performing the work. 



SECTION xcv. 203 

6. 78»=86X70 + 8X8 = 80X70 + 6X70 4• 
8X8. 

Apply these principles to the following examples : — 

7.87X83? 58X53? 67x63? 84x89? 

8.75x75? 29X28? 38x37? 82x88? 

9. 44 X 46? 54 X 56 ? 72 X 78? 93 X 97? 

10.89X81? 86X85? 96x98? 49x47? 

11. 24«? 46«? 87"? 65'? 32M 

12. 93«? 63'? 46'? 21'? 93'? 

13. 57*? 74'1 35'? 85' « 64'? 
14 86'? 96'? 76'? 38"? 48'? . 
15.29'? 89*? 69'? 22*? 62*? 

I. When the units' figure is the same in both factors, we 
may apply the principles illustrated in the following multiplica- 
tion of 43 by 83 : — 

43 times 83 = 40 times 80 + 40 times 3 + 3 times 80, or 
80 times 3 + 3 times 3 == 40 times 80 + 120 times 3, or 3 
times 120 + 3 times 3 = 3200 + 360 +'9 = 3569. 

As the same principles will apply to the multiplication of any 
numbers similar to the above, we infer that the product of any 
two numbers having the same units' figure, must equal the 
product of the tens by the tens, plus the product of the sum of 
the tens by the units, plus the square of the units. 

Show the truth of the following equations : — 
67 times 37 = 60 times 30 + 7 times 90 + 7 times 7. 

85 times 45 = 80 times 40 + 5 times 120 + 5 times 5. 
47 times 67 = 40 times 60 + 7 times 100 + 7 times 7. 

86 times 26 = 80 times 20 + 6 times 100 + 6 times 6, 
84 times 84 = 80 times 80 + 4 times 160 + 4 times 4 

' Apply these principles to the following examples : — 
87X27? 53x83? 69X49? 74x34? 
68X28? 81X71? 28x98? 64x84? 
29 X 89? ' 73 X 63? 85X95? 28x68? 
27X67? 84X24? 92x12? 67x47? 

J. The following illustrates a method that can often be 
advantageously applied, when one factor is the sum of two 
numbers of which the other is the difference. 
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1. How many are 28 timet 32 ? 

Since 28 = 30 — - 2, and 32 = 30 -f- 2, it follows that 28 
times 32 = 30 tiroes 32 — 2 times 32 = 30 times 30 -f- 30 
times 2 — 2 times 30 — 2 times 2. But it is evident that if 
we add one number to another, and from the sum subtract the 
number which we added, we shall have, as a result, the number 
to which the addition was made. In the above example, we 
have to add 2 times 30, and to subtract its equivalent 30 times 
2 ; but, as the result will not be affected by these operations, they 
may be omitted. Therefore, we have 28 times 32 = 30 times 
30 — 2 times 2 = 30« — 2» = 900 — 4 = 896. 

As these principles will apply to the multiplication of all 
numbers similar to the above, we infer that the product of two 
factors, one of which is the sum of two numbers, and the other 
their difference, is equal to the difference of their squares. 

Show the truth of the following equations : — 
87 X 93 = 90'— 3«. 
42 X 58 = 50'— 8«. 
109 X 91 = 100' — 9'. 
412 X 388 = 100' — 12«. 

Apply these principles to the following examples : — 
64 X 76 ? 83 X 97 ? 41 X 59 ? 63 X 57? 
87 X 93 ? 204 X 196 ? 25 X 35 ? 607 x 593 ? 
785X815? 34X26? 42x38? 91x89? 
55 X 65 ? 425 X 375 ? 809 X 791 ? 693 X 707 ? 
27 X 33 ? 51 X 69 ? 512 X 488? 904 X 896 ? 

K« We give the following rules for squaring numbers ending 
in 25 and 75, leaving the pupil to exercise his ingenuity in find- 
ing their demonstration. 

To square a number ending in 25, multiply the number rep- 
resenting the hundreds by the same number increased by ^^ call 
the result ten-thousands, and add to it 625. 

1. 825' = Si times 8 ten-thousands -}- 625 = 680000 -f 
625 = 680625. ^ 

2. 725' = 7^ times 7 ten-thousands -f 625 =s 525000 -f 
625 = 525625. 

3. What is the square of 225 ? of 925 ? of 325 ? of 625 ? of 
425? of 125? of 1125? of 1225? of 1425? of 625? of 1325? 
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To square a number ending is 75, multiply the number wp- 
resenting the hundreds by the same number increased by Ij-, 
call the rea.ult ten-thousands, and add to it 5625. 

4. 775* == 8J times 7 ten-thousands + 5625 = 595000 + 
5625 = 600625. 

5. 475^ = 6i times 4 ten-thousands -f 5625 =:= 22000Q 4- 
56% s 225625. 

6. What is the square of 976 ? of 276 ? of 875 ? of 1275 ? of 
175? of 575? of 375? of 1175? of 675? of 1075? of 1375? 

]j. The contractions before mentioned may frequently be 
applied in the method illustrated in the following equations and 
examples : — 

1. 126 times a number = 125 times the number -{* the 
number. 

2. 124 times a number 3= 125 times the number •— the 

3. 33§ times a number = 33<^ times the number 4* ^ of 
the number. 

4. 874- times a number as 100 times the number — 124 
times the number. 

5. 64 times 57 = 64 times 56 4^ 64, or it equals 63 times 
57 -i- ^7. 

D. 47 times 52 aas 47 times 53 — 47, or it equals 48 times 
52.— 52. 

7. 78 times 84 xs 78 times 82 -|^ 78 times 2, or it equals 
76 times 84 -f- 2 times 84. 

8. How many are 124 times 6737 ? 

9. How many are 126 times 54797 ? 

10. How many are 33f times 97848 ? 

11. How many are 87 J times 64734 ? 

12. How many are 166 j times 8352 ? 

13. How many are 93f times 6832 ? 

14. How many are 17625 times 987439 ? Suggestion. 176 
=r 7 X 25 + 1. 

15. How many are 37253 thnes 784362 ? Suggestion. 372 
= 7 X 53 + 1. 

16. How many are 64772 tim«s 6943%6? SUggestiiont. 647 

-e= 9 X 72 — 1. 

18 
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17. How many are 93 times 86 ? 44 times 37 ? 

18. How many are 24 times 38 ? 42 times 36 ? 

19. How many are 96 times 83 ? 87 times 76 ? 

20. How many are 73 times 68 ? 52 times 44 ? 

HI, When several factors are to be multiplied together, care 
should be taken to arrange them in such order as to render the 
work as simple as possible. A habit of examining each ques- 
tion carefully before attempting its numerical solution is one 
of the most valuable a pupil can acquire. A distinguished 
teacher once said, ** If I were required, on peril of my life, to 
perform a complicated problem in two minutes, I would spend 
the first minute in considering how to do it." The following 
equations and examples furnish illustrations of principles that 
can sometimes be applied : — 

1. 4X7X5X3X5X29 = {4X5X5)X(3X 
7) X 29 5= 100 X 21 X 29 = 60900. 

Explanation. In this example, as we have among the factors 
4, 5, and 5, the product of which is 100, it is most convenient 
to consider those factors by themselves. We then have for the 
remaining, factors, 7, 3, and 29, the product of which equals 21 
times 29 = 609, which, multiplied by 100, = 60900. 

2. 16S X 7 X 16 X 5 X 3 X 12^ = (16§ X 3 X 2) X 

(12i X 8) X 7 X 5 = 100 X 100 X 35 = 350000. 

Explanation, In solving this example, we observe that 16f s= 
j of 100, and that 12^ = i of 100. By dividing 16 into the 
factors 8 and 2, and considering the factors 16§^, 3, and 2 
together, and the factors 8 and 12j- together, we have the prod- 
uct equal to 100 X 100 X 35 = 350000. 

Note. The contractions in each examples as the two immediately 
preceding this note, are made by so arranging the factors as to gbt 
for a product a number by which we can easily multiply ; as, for in- 
BUnce, 100, 1000, 1001 , &c. 1001 a 7 X 1 1 X 13, a fact which the pupil 
should remember, and apply in every instance that admits ofit. Persons 
unaccustomed to look for contractions would be surprised to see how 
many there are, and how frequently they can be applied to advantage. 
Scarcely an example presents itself, that does not admit of some con- 
traction or other. Practice will make them familiar and easy to all. 

3. 11 X 23 X 7 X 6 X 13 = (11 X 7 X 13) X (6 X 
23) = 1001 X 138 = 138138. 

4. 39 X 55 X 28 X 235 == 3 X 13 X 5 X 11 X 7 X 4 
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X 5 X 47={13 X 11 X 7) X (4 X 5 X 5) X (3 X 47) = 

1001 X 100 X 141 = 14114100. 

Explariation, Observing that 39 = 3 X 13, that 55 = 5 X 
11, that 28 = 4 X 7, we select from these the factors 13, 11, 
and 7, the product of which is 1001. From the remaining fac- 
tors, since 235 = 5 X 47, we may select the factors 5, 5, and 
4, the product of which is 100. The remaining factors being 
3 and 47, the product of which is 141, we have for the com- 
plete product 141 X 100 X 1001 = 14114100. 

Note. The pupil should perform and explain most, if not all, of the 
questions in this and the next letter, without writing any figures. 

5. What is the product of 24 X 47 X 33^ X 125? 

6. What is the product of 625 X 947 X 16 ? 

7. What is the product of 91 X 9 X 132 X 8? 

8. .What is the product of 86 X 166| X 154 X 78 ? 

9. What is the product of 37j X 15 X 64 X 275 ? 

10. What is the product of 63 X 37J X 66f X 44| ? 

11. What is the product of 55 X 1376 X 65 X 35 ? 

12. What is the product of 87^ -X 104 X 4796 ? 

IV* The principles illustrated below can frequently be applied 
to advantage. 

1. 6X84 4-7X43 + 47X84 + 17X84 + 18X 

43 = (6 + 47 + 17) X 84 + (7 + 18) X 43 = 70 X 84 
-}- 25 X 43 = 5880 + 1075 = 6955. 

2. 47 X 28 + 36 X 62 + 28 X 23 — 29 X 62 — 66 X 

28 — 62 X 2 = (47 + 23 — 66) 28 + (36 — 29 — 2) X 
62 = 4 X 28 + 5 X 62 = 112 4- 310 == 422. 

3. What is the value of 7 X 64 + 9 X 75 — 3 X 64 — 
5X75 + 8X64 + 4X75? 

4. What is the value of 9 X 93 + 27 X 6 + 88 X 93 + 
17 X 27 ? 

5. What is the value of 84 X 17 + 36 X 4 + 36 X 84 
+ 12 X 36 — 3 X 84? 

6. What is the value of 9 X 13 + 16 X 9 + 8 X 31 + 
9x23 + 23x8 + 21x7 + 43x9? 
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7. What is the value of 25 X 19 + 12i|^ X 7 + 25 X ^1 
+ 29 X 12i? 

8. What is the value of 8 X 16| + 17 X 33^ + 14 X 6^ 
+ 9X 12i? 

Suggestions. 8 X 16J = 4 X 2 X IBJ = 4 X 33j. 14 
X6i«sc7x2x6i = 7X 12^. Therefore, the value of 
the above expression = (4 + 17) x 33^ + (7 + 9) X 12^ 
_ 700 + 200 = 900. 

9. What is the value of 18 X 12J + 7 X 25 + 28 X 75? 
Suggestions, 18 X 12j^ « 9 X 25. 28 X "75 =» 28 X 3 

X 25 = 84 X 25. 

10. What is the value of 46 X 12 + 19 X 24 + 27 X 
48 + 16 X 96 + 19 X 72 + 83 X 24? 

11. I bought 17 lb. of raisins at S.09 per lb., 28 lb. of flour 
at S.04 per lb., 4 lb. of butter at $.23 per lb., 37 lb. of cheese at 
S.09 per lb., and 9 lb. of tea at t.43 per lb. What was the 
amount of my purchase ? 

12. Mr. Elijah Wheelock, Jr., bought of Mr. Elbridge Clapp, 
7 bags of corn at $1.50 per bag, 9 bushels of oats at $.37^ per 
bu., 12^ lb. of rice at $.05 per lb., 150 lb. of sugar at $.09 per 
lb., and 25 yd. of sheeting at $.08 per yd. What was the value 
of the goods he purchased ? 

13. Miss Lacy Smith bought of Jones & Brown, 9 yd. of 
black silk at $.87^ P^^ 7^'* ^ y^* ^^ i^uslin at $.42 per yd., 8 
skeins of sewing silk at $.06 per skein, and 3 pair of kid shoes 
at $.87^ per pair. What was the amount of her purchase ? 

O. 1. How much will 13 cwt. 2 qr. 7 lb. of sugar cost at 
$8.64 per cwt. ? 

Direction. First get the cost of 13 cwt; then of 2 qr. or j^ of a 
cwt.; and then of 7 lb. or ^ of 2 qr. The work may be writ- 
ten as below : — 

^.64 = cost of 1 cWt. 



13 times $8.64 = $112.32 = " " 13 cwt. 

i of $8.64 =r 4.32 = « « 2 qr. 

i of $4.32 = .54 = " " 7 lb. 

$117.18 = " " 13 cwt. 2 qr. 7 lb. 
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2. How much will 26 A. 1 R. 25 sq. rd. of land cost, at 
S174.25 per acre ? 

$174.25 = cost of 1 A. 

26 times $174.25 = $4530.50 = " " 26 A. 

i of $174.25 = 43.562 = « « 1 R. 

i^of $43,562= 21.781 = « « 20 sq. rd. 

i of $21,781 = 5.445 = « « 5 sq. rd. 

$4601.288 = " " 26 A. 1 R. 25 sq. rd. 

Note. In dividing, in examples like the above, it is unnecessary to 
carry out the work further than to mills. 

3. How much will 16 cwt. 3 qr. 21 lb. of tea cost, at $47.83 
per cwt. ? 

Suggestion, Since 16 cwt. 3 qr. 21 lb. lacks but 7 lb. of 
being 17 cwt., its cost must equal the cost of 17 cwt. minus the 
cost of 7 lb. We have, therefore, the following written work: — 

$47.83 = cost of 1 cwt. 



17 times $47.83= $813.11 = " " 17 cwt. 

tV of $47.83 = 2.989 = " « 7 lb. to be subtracted. 

$810,121 = " " 16 cwt. 3 qr. 21 lb. 

4. How much will it cost to build a road 37 m. 5 fur. 25 rd. 
in length, at the rate of $2173.75 per mile ? 

5. How much will 47 yd. 2 qr. 3 na. of broadcloth cost, at 
$3,125 per yd.? 

6. How much will 22 hhd. 21 gal. 3 qt. 1 pt. of wine cost, 
at $47,875 per hhd., if each hogshead contains 63 gallons ? 

7. How much will 24 bu. 1 pk. 6 qt. of wheat cost, at 
$1,375 per bushel ? 

8. How much will 37 bu. 3 pk. 4 qt. of wheat cost, at 
$1,625 per bushel ? 

9. How much will 14 cwt. 2 qr. 15 lb. of coffee cost, at 
$12,625 per cwt., the cwt. being reckoned at 100, and the qr. at 
25 lb. ? 

10. A man bought a farm, containing 137 A. 3 R. 30 sq. rd., 
at $46.94 per acre. How much did it cost him ? 

11. A trader bought 184 bu. 2 pk. 6 qt. of Indian corn, at 
$.875 per bushel. How much did it cost him ? 

18* 
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12. An English merchant purchased 1728 yd. of cloth, at 
Is. 8d. per yd. What was the cost of the whole ? 

Suggestion. Is. 8d. sas -^ of 1£. 

13. What will 857 yd. of hroadcloth cost, at 168. 8d. per yd.? 

Suggestions. 16s. 8d. = 1£ — 3e. 4d. = 1£ — i£. 

Again : 168. 8d. se= lOs. + 68. 8d. = ^£ -f- ^. 

Adopting the first of the above suggestions, the work would 
be written thus : — 

857£ = cost at 1£ per yd. 

i of 857£ = 142£, 16s. 8d. ==: cost at 3». 4d. per yd. 

By subtraction, 714£, 3s. 4d. = cost at 16s. 8d. per yd. 

Adopting the second of the above suggeBtions, the work would 
be written thus : — 

857£ =a cost at 1£ per yd. 

i of 867£ s= 428£, 10s. »= cost at lOs. per yd. 
i of 8B7£ = 285£, 13s. 4d. = cost at 6s. 8d. per yd. 

714£, 3s. 4d. = cost at 16s. 8d. per yd. 

14. What will 1478 reams of paper cost, at 13s. 4d. per 
ream ? 

Suggestion. 13s. 4d. =:= 1£ — 6s. 8d. = 1£ — ^£. 

15. What will 737 yd. of black silk coi^t, at 17s. 6d. per yd. ? 
Suggestion. 2s. 6d. ass ^ of 1£. 

16. If 14 yd. 1 qr. 2 na. 1 in. of cloth cost 12£, iSs. 8d., 
what will 28 yd. 3 qr. 2 in. cost ? 

Suggestion. 28 yd. 3 qr. 2 in. an twice 14 yd. 1 qr., 2 na. 
1 in. 

17. If 7 lb. 3 oz. 4 dr. of sugar cost 2s. 9d. 1 qr., what will 
21 lb. 9 oz. 12 dr. cost ? 

18. If 17 A. 3 R. 7 rd. of land cost I9£, 14s. 9d., what will 
88 A. 3 R. 35 rd. cost ? 

19. If 2 lb. 10 oz. 18 dwt. 22 gr. of gold can be bought for 
tB67.75, for how much can 1 lb. 5 oz. 9 dwt. 11 gr. be bought ? 

20. If 23 lb. 13 oz. 8 dr. of potash can be bought for $2.12, 
how much can be bought for S16.96 ? 
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THE MODERN HARP, 

Or, BOSTOJf SACRED MELODIST.— A CoUection ol 
Church Music, comprising, in addition to many of the most Popular 
Tunes in common use, a great variety of new and original Tunes, 
Sentences, Chants, Motets, and Anthems, adapted to Social and 
"tleligious Worship, Societies, Singing Schools, &c. By Edward 
L. White and John E. Gould. 

This Book, in the short space of twelve months, has passed through 
no less than sixteen editions, and is now used in all the best Choir? and 
Societies in New England, and is universally considered as one of the 
best books of Church Music now in use. 

*^So far as we have been able to examine this work, we should judge 
it to be superior to any modem work that we have seen." — Skomhegan 
IkmocrcA, 

'*' In bringing this work before the public, no time or pains have been 
spared to render it not only a popular, but a usefai Collection. More 
than the usual number of new Tunes occupy a space in it, and most of 
tiiis new Music is of a high character, and possesses the true attributes 
of Church Music. There is also to be fonnd an unusual number of 
Sentences, Select Pieces, Chants, &c., suitable for the opening and closing 
of divine worship, among which the entire service of the Protestant 
Episcopal Chnrch is given in the order of performance. 

** The whole Collection is judiciously arranged, and will undonbtedlv 
ake a rank seconl to none of the numerous publications of Church 
if usic now in use' -^ Ailas. 



" This Book is composed mostly of Masic new to the American public^ 
and embraces erery variety of metre now in use, with nameroas Sen- 
tences, Chants, Motets, and Anthems, suited to particular occasions.''- 
Salem Obaerwr 

[Extract of a L&itr from Rev, M K. Crosa^ of Palmie»\ Afost.] 

" I am free to acknowledge that I have been very highly gratified with 
the musical taste and talent exhibited bv the authors. It seems to me 
that a larger proportion than is usual in books of this kind, will be found 
suitable and edifying for common choirs and congregations. The selec^ 
tion of teorefs, set to the Music, is very chaste, and well adapted to devo- 
tional purposes ; which gives an additional interest to the work. I am 
happy to leam ihat it is soon to be introduced in our own congregation." 

M. K CEOSS 



THE OPERA CHORUS BOOK, 

Consisting of Trios, Quartets, Quintets, Solos, and Choruses, 
selected and airanged from the most popular Operas of Yon Weber, 
Rossini, Meyerbeer, Bellini, Benedict, Donizetti, Mercadante, 
Auber, Balfe, Verdi, and Bishop. By Edwabd L. Whit^ and 
John E. Gould. 

[ We select the JbUowing from numeroits Nbticee of thit Work 

** Salem, Noyembeb 1st, 1847. 

*^ Mb. B. B. Mcssbt — Dbab Sib — I have examined the new publica- 
tion which has lately come from your press, called the ^ Opeba Uhobus 
Book,* and do not hesitate to commend its design and execution. The 
Selections are well made and well arranged, and are, almost all of them, 
gems of high musical value. The field from which they were gathered, 
has not, until now, been explored. It is rich in fruits, and it is to be 
hoped, that such success may attend this first gathering, as to induce the 
reapers again to try the sickle." 

Your friend and servant, ^ v OLIVER 

** On every page there is evidence of much patience, care, and industry, 
on the part of Sie Editors, and we (question if among idl the volumes 
of Secular Music that have been published in this country, there will be 
found one that has more real claims to the admiration of the musical 
public than this. The Work abounds in those delicious gems of the 
Opera, any one of. which is beautiful enough to te mpt our readers to 
the purchase of the whole collection." — Boston Daily Whig* 

[FVom Thomas Power^ ^sg.] 

** Boston, Dec. 29th, 1847. 

**GBVTLBMEir,— Having examined, with some care, the *Opbba 
Chobus Book,' of which you are the publishers, I cheeif uUy give you 
my opinion of its particular merits. As the study and practice of 
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Seenlar Part Music has been pursued with increased zeal and sncoen, 
within a few years, it has been a leading object to find accessible advan- 
ixd works of a good character. The practice of the old standard Glees, 
however excellent, has lost its novelty, and some of its interest A 
higher grade of compositions has been required ; and the graceful and 
charming choruses of the modem Opera have given an increasing desire 
for that class of compositions. 

** In selecting from the standard worlis of the day, a knowledge df 
the requirements of performers, and a good judgment as to what shall 
meet these requirements, were imperative. The collection of the Otkrjl 
Chobus Book has been made with good discretion, combining what if 
m advance of the current standard, and, at the same titne, aifording to 
social parties, for which it seems to be particularly prepared, the easy 
means of studying gems of some of the best masters. 

** Whatever motive of ambition or interest suggested the idea of this 
Collection, the Book is exactly what is wanted at this time ; and it will 
be taken as a favor to the musical public, inasmuch as it cannot fail to 
be a great acquisition for practice, and a means of creating a better 
taste. A book got at with such good properties, cannot fail to be weU 
teceived." Bespectfnlly yours, 

THOMAS POWER. 



THE TYROLIEN LYRE, 

A Glee Book, consistiiig of easy pieces, arranged mostly fbr 
Soprano Alto, Tenor, and Bass Voices, with and witliotit Hano 
Forte Accompaniments, comprising k complete collection of Soloiy 
Duets, Trios, Quartets, Quintets, Choruses, ftc, fbr the use of 
Societies, Schools, Clubs, Choirs, and ih^ Social Circle. By 
Edward L. Whitb and John E. Gouxd. 

The sale which this Work has already met, is evidence that its merits 
are well known to the public ; but we extract the following from " THm 
World of Music :^ — * It contains many subjects from different popular 
Operas, very beautifully elaborated, among which we recognize many 
gems of melody from Rossini, Auber, Bellini, Balfe, &c Also some 
sterling Glee compositions from Bishop, SpoiTorth, Danby, &C., and a 
large number of those Tyrolien melodies which Malibran and the ^ Bainer 
Pamily' used to electrify their hearers. The Work will nftt only be a 
pleasant social companion, biit will be found extremely useful for Choirs^ 
Schools, ftc." 

** It is a lai^ and well executed volume of two hundred and thirty 
pages, containing easy nieces, arranged mostly for Soprano, Alto, Tenor, 
and Bass Voices, with and without Piano-Forte Accompaniments, 
comprising a complete Collection of Solos, Duets, Trios, Quartets, 
Quintets, Choruses, &c The names of Edward L. Whitb and Johm 
E. Gould, by whom the Music is composed, selected, and arrangedt 
is a sufficient recommendation of its exoellenoe." — OHue Bnmch, 



THE BOSTON MELODEON, FOL. I. 

A Collection of Secular Melodies, consisting of Songs, Gleea, 
Rounds, Catches, &c., including many of the most populcir Piecea 
of the day ; arranged and harmonized for Four Ymces. By Ed- 
WABD L. White. 



THE BOSTON MELODEON, VOL. H. 

A Collection of Secular Melodies, consisting of Songs, Gle6% 
Eoonds, Catches, &c., including many of the most popular piecei 
of the day, arranged and harmonized for four voices, yoI. 2, by E 
L. White. 

The abore Books have been before the pubUc some two years, daring 
which time, more than 23,000 of them have been sold, and their repu- 
tation is too well known to require any commendation. 



THE WREATH OF SCHOOL SONGS, 

Consisting of Songs, Hymns, and Chants, with appropriate Music^ 
iesigned for the use of Conunon Schools, Seminaries, &c. To which 
ire added the Elements of Vocal Music, arranged according to 
the Pestalozzian System of Instruction ; with numerous Exercises, 
intended to supersede (in part) the necessity of the Black-board. 
By Edward L. White and John E. Gould. 

" This Work is just the thing for Schools, Juvenile Concerts, Ac ; 
consisting of Songs, Hymns, and Chants, with appropriate Music, de- 
signed for the use of (Jommon Schools, Seminaries, &c., to which is 
prefixed the elements of Vocal Music. In many of the Public Schools 
out of the city, as well as in, Music has recently constituted a part of 
the studies of' the pupils. This we are glad to see, as many advantages 
may be derived from such a course. And the experiments, as yet, have 
proved quite satisfactory. For such purposes, we have seen no better 
work than the 'Wreath op School Sonos.'" — Olive Branch. 

"Wrea-bh of School Songs." — "The above is the title of a 
New Music Book, just from the press, and is peculiarly calculated to 
mterest the young sinser and make him acquainted with the Elements 
of Music." — Eastern mail 

** It is a charmins Uttle volome, and we recommend it to all who haTt 
funilies." — Signaf. 



BAKER'S ELEMENTARY MUSIC BOOK, 

Comprising a variety <^ Songs, Hymns, Chants, &c. Designed 
for the use of Public and Private Schools. By Benjamin F. 
Baker. 

** This little Work is designed for Children, as its title indicates. Mb. 
Bakek is an accomplish^ and sacccssful Teacher of Masic in our 
Public Schools; and his experience in teaching Children' to sing, has 
enabled him to prepare a work adapted to their wants. The introduc- 
tory part is simple and comprehensiFC ; and, in the hands of a eood 
teacher, cannot fail to lead the learner to a thorough knowledge of the 
science of Music. The Songs are for the most part lively and interesting, 
containing just and moral sentiments; and the Music is admirably 
adapted to them. We commend it to the attention of all those interested 
in school education." — Atlas. 

'"The Book is prepared with knowledge and judf^ment, and is admi> 
rably adapted to the purposes for which it is designed ; and our Com- 
mittee, wisely regarding the interest of our Children, have authorized 
its use in those Schools of which Mr. Bakes has the care.** — Mercantile 
Journal, 

" We have examined this Work, and do not hesitate to recommend it 
to all who are desirous of obtaining a useful book. The Elements of 
Music are arranged in the most natural and convenient order for the 
use of Singing Schools and Private Classes. After a few Introductory 
Remarks, 3ie Scale is introduced to the learner, and explained in the 
author's peculiarly plain and happy style. Next in order is the Staff, 
Clefs, Notes, Rests, &;c. The whole Work is regularly laid out in the 
most comprehensive form, illustrated with appropriate Remarks and 
Examples. The Examples on the transposition of the scale, are the 
most plain and the easiest for the pupil to understand of any we have 
ever seen. The Book also contains about one hundred and twenty 
pages of Music, * designed for the use of Public and Private Schools.' 
Teachers of Music will find this a very useful te^rt-book, as it will enable 
them, to go through with the Elementary department of instruction in 
one half of the time which it usually requires." — World q^ Music, 



THE SABBATH SCHOOL LUTE ; 

A Selection of Hymns and appropriate Melodies, adapted to the 
sronts of Sabbath Schools and Social Meetings. By E. L. Whtts 
and J. E. Gould, authors of the "Modem H^n?»" "Tyrolien 
Lyre," "Wreath of School Songs," "Opera Chorus Book," 
fcc., &c. 
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SCHOOL BOOKS. 

IlitelycoclK^s BooliJhLeepiiiff.— A New Method of teacbing 
the An of Bookkeeping, by J. Irtin mTCHCOCXU 

mtchcock's Key. — A Key to Hitchcock's Method of Book 

keeping. 

Frcacli Spoken.— A New System of Teaching I'renck, by 

nDWABD ChDBOH. 

Catty's PliyslolOffjr. — Anatomy and Fhysiology, designed for 
Academies and Families, oy Caltin Cuttbs, M.D. with over SOO 
Engravings. 

Cuttei^s First Book. — First Book on Anatomy and Physiology, 
by Caltin Cutter, M.D., with 84 Engravings. 

Colbum'S Se«|liel. — Arithmetic, upon the inductive method of 
Instruction, being a Sequel to Intellectual Arithmetic, by Warrbn Col* 
BURN, A.M. 

Boyer^s French DActlonsury. — Boyer^s French Dictionary, 
comprising all the Improvements of the latest Paris and London editions, 
with a large number of useful Words and Phrases, selected from the 
modem dictionaries of Baiste, Mailly, Catineau, and others, with the pro- 
nunciation of each word, according to the dictionary of the Abbe Tardy : 
to which are prefixed Rules for the Pronunciation of French VoweUi 
Diphthongs, and final Consonants, with a table of French Verbs, &c 

Sher\vln*9 Ali^ebra* — An Elementary Treatise on Algebm> 
for the use of Students in High Schools and Colleges, by Thomab 
Sherwin, A.M. 

Shenvin^s Key. — A Key to the Elementary Treatise on Alg*» 
bra, by Thomab Sherwin, A.M. 

'Worcester's IHcdonaryt m i toI. 8vo. 

Webster's Dlctlonaryi complete, unabridged, crown quarto. 

F. A. Adams's ArMnnetlc and Key. 



PRONOUNCING BIBLE. 

Just Published, a new edition of Alger's Pronouncing Bible, in 
1 vol. octava 

** This is an invaluable edition of the Bible, and should be in e?vy 
(iEunily Where there are children." 
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